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BUREAU  OF  LAND  MANAGEMENT 

State  Office 
P.  0.  Box  1828 
Cheyenne,  Wyoming  82001 


9200  (932) 


Mr.  George  Hit  tie 
Weed  and  Pest  Coordinator 
Wyoming  Department  of  Agriculture 
2219  Carey  Ave. 

Cheyenne,  Wyoming  82002 

Dear  Mr.  Hittle: 

Enclosed  is  the  Department  of  the  Interior  approval  for  pesticide  proposal 
79-WY-003-001 . We  have  also  enclosed  a copy  of  the  weed  control  project 
transmittal  memorandum  to  the  Watershed  Division  in  Washington,  D.  C. 

This  memorandum  oulines  the  Wyoming  BLM  recommended  stipulations  for  the 
project.  These  stipulations  will  be  a part  of  the  approved  project. 

If  you  have  any  questions,  please  contact  Phyllis  Gumbmann  in  the  BLM 
State  Office  at  778-2220,  extension  2423. 

Sincerely  yours. 


State  Director 
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2- Weed  Control  Project  Transmittal  Memorandum 
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To:  Director.,  Bureau  of  Land  Management 

From:  Office  of  Environmental  Project  Review 
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Subject:  Pesticide  Use  Proposal 
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Memorandum 
To:  State  Director,  Wyoming 

From:  Leader,  Water  Resource  Policy  Staff 

Subject:  Pesticide  Proposal 

We  have  reviewed  pesticide  proposal  79-WY-003-001 , and  it  is 
approved  by  the  Departmental  Pesticide  Committee.  Their  report 
is  enclosed. 
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Memorandum 

To:  Director  (350) 

From:  State  Director,  Wyoming 

Subject:  North  Platte  River  Weed  Control  Project  (79-WY-0G3-001) 

Attached  are  FWGPM  Forms  1 and  2 for  the  proposed  North  Platte  River 
weed  control  project  for  your  review  and  approval.  Also  attached  is  the 
environmental  assessment  record  and  supplement. 

We  recommend  the  proposal  be  approved  as  outlined  in  the  proposed  action 
and  mitigation  sections  of  the  HAR  and  supplement  as  indicated  on  FNGPM 
Forms  1 and  2.  In  addition,  we  recommend  the  following  stipulations  be 
made  part  of  the  approved  project: 

1.  Only  use  one  type  or  formulation  of  herbicide  for  treatment  of  a 
g.iven  area  in  any  one  calendar  year. 

2.  The  Carbon  County  Weed  and  Pest  Control  District  x^ill  notify  tha 
Rawlins  District  BLM  office  of  the  location  and  date  of  herbicide 
applications  prior  to  initiation  so  that  a BLM  Compliance  Specialist  can 
be  on-site  during  all  operations  on  public  lands. 

3.  BLM  will  notify  the  Water  Quality  Division  of  the  Wyoming  Department 
of  Environmental  Quality  of  location  and  date  of  all  herbicide  applica- 
tions on  public  lands. 

4.  herbicides  will  not  be  applied  within  10  feet  horizontal  distance  of 
existing  water  levels. 

3.  Herbicides  will  be  applied  only  after  July  13  in  those  riparian 
areas  as  identified  in  the  EAR. 

6.  Vehicles  will  be  restricted  to  the  existing  roads  in  the  Encampment 
River  and  Bennett  Peak  proposed  wilderness  study  area. 


7.  The  weed  and  Pest  Supervisor  will  notify  contiguous  private  land- 
owners  growing  crops  or  irrigating  crons  of  the  proposed  treatment 
sito3,  herbicides  to  be  applied,  and  when  the  sites  will  be  treated. 

3.  Mixing  of  herbicide  formulations  will  not  be  allowed  in  areas  where 
spills  could  contaminate  streams,  ponds,  or  lakes.  Mixing  will  occur  50 
to  150  feet  from  all  live  water  or  whatever  distance  is  required  to 
prevent  contamination  of  live  water  sources . 


9.  While  obtaining  xvater  for  the  preparation  of  chemical  mixtures 
(herbicides) , care  will  be  taken  to  ensure  that  no  chemicals  or  herbi- 
cides are  allowed  to  enter  the  water  source;  e.g.,  installation  of 
vacuum  breakers  or  suction  cup  or  hose  to  prevent  siphoning  action  if 
pump  falters. 
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Form  FWGPM-1 
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U.S.  DEPARTMENT  OF  THE  INTERIOR 
BUREAU  OF  LAND  MANAGEMENT 
Rawlins  District  Office 
April  23,  1979 

Contact:  Floyd  Ewing,  Medicine  Bow  Area  Manager,  FTS  328-3220 


OBJECTIVE: 

(1)  a)  Project  Number: 

b)  Specific  target  pest:  Canada  thistle,  musk  thistle,  yellow 

toadflabc,  leafy  spurge. 

c)  Purpose:  Control  of  above  species  that  are  unpalatable,  com- 

pete with  desirable  species,  and  inhibit  establishment  of 
desirable  species.  Eradication  of  seed  source  of  above  species 
on  headwaters  of  North  Platte  River  drainage. 


PESTICIDE: 


(2)  a) 


b) 


c) 


Common  name: 

1. 

Picloram 

2. 

Tordon  Beads 

3. 

Banvel 

4. 

Banvel  5G  Granules 

5. 

2,4-D  Amine 

Formulation: 

1. 

4-amino-3,4, 5 trichloropicolinic 

2. 

4-amino-3, 4 , 5 trichloropicolinic 

3. 

3.6  dichloro-o-anisic 

acid 

4. 

3.6  dichloro-o-anisic 

acid 

5. 

(2 , 4-dichlorophenoxy ) 

acetic  acid 

AI, 

AE,  or  LB  per  gallon: 

1. 

1 lb  per  gallon 

2. 

2%  AI  per  lb 

3. 

4 lbs  AI  per  gallon 

4. 

5%  AI  per  lb 

5. 

4 lbs  AI  per  gallon 

acid 

acid 


< 


Form  FWGPM-1  (Continued) 
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d)  Registration  no: 

1.  EPA  #464-07 087-WY 

2.  EPA  //464-333-AA 

3.  EPA  //876-25-AA 

4.  EPA  //876-103-AA 

5.  EPA  //464-1-AA,  1990-102,  677-296-A.B. ; 359-331-AA 


APPLICATION: 


(3)  a)  Form  applied: 

1.  Water  solution 

2.  Granular 

3.  Water  solution 

4.  Granular 

5.  Water  solution 


b)  Use  strength  (%)  or  dilution  rate: 


1.  1/8  to  1 gallon  Tordon  22K  in  5-150  gallons  water 

2.  1/8  to  2/3  lbs.  granules  per  square  rod 

3.  1-2  gallons  Banvel  in  5-150  gallons  water  per  acre,  de- 
pending on  method  of  application  and  species 

4.  80-160  lbs  per  acre 

5.  4 lbs  per  gallon 

c)  Dilutent: 

1.  Water 

2 . None 

3.  Water 

4 . None 

5.  Water 


(4)  Lbs  per  acre  or  other  rate: 


1.  h~2  lbs  AI/Ac 

2.  lbs  AI/Ac 

3.  4-8  lbs  AI/Ac 

4.  4-8  lbs  AI/Ac 

5.  2-6  lbs  AI/Ac 


Form  FWGPM-1  (Continued) 
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(5)  a) 

Method:  Aerial  and  ground. 

b) 

Equipment:  Ground  units  (spray  booms  and  hand  spray  gun,  hand 

spreaders,  hand  spreaders  and  shakes). 

(6)  a) 

Acres  or  other  unit  to  be  treated:  416  acres. 

b) 

Number  of  applications:  1 initial;  4 retreatment. 

c) 

Number  of  sites:  Numerous. 

d) 

Specific  description  of  sites:  Land  adjoining  the  North 

Platte  River  and  tributaries  (riparian)  and  rangeland 
(non-riparian) . 

(7)  a) 

Month(s)  of  year:  June  through  September. 

b) 

State(s) : Wyoming 

SENSITIVE  AREAS: 


(8)  a) 

Areas  to  be  avoided:  None. 

b) 

Areas  to  be  treated  with  caution:  Riparian  areas. 

REMARKS : 

(9)  a) 

Precautions  to  be  taken: 

b) 

Use  of  trained/certified  personnel:  All  applicators  are 

trained,  experienced  personnel. 

c) 

State  and  local  coordination:  Wyoming  Department  of  Environ- 

mental Quality  is  informed. 

d) 

Other  pesticides  being  applied  to  same  site:  None. 

e) 

Monitoring:  Stream  monitoring. 

f) 

Other: 

Form  FWGPM-2 


NARRATIVE  JUSTIFICATION 
North  Platte  River  Area 
Designated  (Noxious)  Weed  Treatment  Program 


1. 

(a) 

Agency:  U.S. 

Management. 

Department  of  the  Interior,  Bureau  of  Land 

(b) 

Project  No: 

(c) 

Target  pest: 

Canada  thistle,  leafy  spurge,  yellow  toadflax. 

and  musk  thistle. 

2.  Importance:  Noxious  weeds  have  been  a problem  for  ranchers,  farmers, 

and  homeowners  since  Wyoming  was  settled  late  in  the  1800's. 

Serious  problems  in  rangeland  are  caused  by  broad-leafed  herbaceous 
weeds,  since  many  of  them  are  unpalatable  because  of  spines,  thorns, 
or  toxic  juices.  Such  weeds  are  usually  avoided  by  wildlife  and 
livestock,  consequently,  broad-leafed  herbaceous  species  tend  to 
increase  on  improperly  grazed  ranges.  In  addition,  they  compete 
directly  with  desirable  forage  species  for  moisture  and  nutrients, 
decrease  the  amount  of  forage  produced,  and  inhibit  establishment 
of  desirable  forage  seedlings. 

Leafy  spurge  has  been  classified  by  the  Carbon  County  Weed  and  Pest 
Control  Board  of  Directors  as  its  highest  priority.  This  is  due  to 
economic  losses  to  growers  in  the  area  and  because  it  is  located 
mainly  on  the  headwaters  of  the  North  Platte  River  which  serves  as 
an  effective  dispersal  route  for  the  weed.  Leafy  spurge  has  spread 
down  the  North  Platte  River  at  a rate  of  about  5 miles  per  year  for 
the  last  three  years.  Most  of  the  irrigation  water  for  the  Platte 
River  Valley  is  drawn  from  the  Platte  River.  This  poses  a threat 
of  widespread  infestation  of  leafy  spurge  to  one  of  the  most  pro- 
ductive areas  of  Carbon  County  as  well  as  to  downstream  areas. 

Intense  political  pressure  has  been  directed  to  the  Bureau  of  Land 
Management  by  local  government  officials  as  well  as  state  govern- 
ment entities  to  insure  the  county  and  state  control  program  is  not 
rendered  ineffective  by  lack  of  participation  on  the  part  of  mana- 
gers of  public  lands. 


3.  Area(s)  to  be  treated:  The  proposed  control  areas  on  public  lands 
consist  of  a total  of  416.6  acres,  including  rangeland  and  riparian 
zones.  Approximately  353  acres  is  riparian  with  the  remainder  non- 
riparian. All  of  the  area  is  currently  being  grazed  by  domestic 
livestock  and  range  conditions  are  considered  to  be  poor  to  fair. 
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Aspects  vary  as  the  Alb  acres  are  widely  scattered.  Control  areas 
are  wihin  key  winter  ranges  for  deer  and  elk,  however  hand  shaker 
application  will  be  used  in  areas  where  browse  species  occur  and 
immediately  adjacent  to  streams. 


A.  Method:  Application  will  be  by  ground  units  (hand  spray  gun,  spray 

boom),  hand  sprayers,  and  hand  spreaders  (PCB  spreaders,  shakers). 
Rought  topography  make  the  use  of  hand  sprayers  and  hand  spreaders 
necessary  in  many  areas.  Treatment  will  be  conducted  by  personnel 
of  the  Carbon  County  Weed  and  Pest  Control  Board  who  are  knowledg- 
able  and  skilled  in  the  use  of  herbicides.  In  addition,  operations 
on  public  lands  will  be  supervised  by  an  employee  of  the  Bureau  of 
Land  Management. 


5.  Special  Precautions:  The  minimum  dosage  necessary  to  control  the 

target  species  will  be  applied.  Any  application  adjacent  to  streams 
will  be  done  with  hand  shakers  to  prevent  herbicide  from  getting 
into  the  water  insofar  as  is  possible.  EPA  water  quality  standards 
will  be  adhered  to.  Weather  criteria  governing  the  spray  project 
will  be  diligently  adhered  to  (listed  on  Form  FWGPM-2). 


6.  Alternative  materials  or  methods:  The  initial  application  is 

planned  for  Spring-Summer-Fall  of  1979.  A retreatment-follow-up 
program  will  be  scheduled  for  1980,  1981,  1982,  and  1983.  This  is 
necessary  because  leafy  spurge,  in  particular,  has  a long  period  of 
seed  germination  and  many  seedlings  will  escape  the  initial  appli- 
cations. 


7.  Cooperators:  The  proposed  noxious  weed  control  project  is  a cooper- 

ative effort  between  the  Wyoming  State  Department  of  Agriculture, 
Carbon  County  Weed  and  Pest  Control  District  and  the  Bureau  of  Land 
Management,  Rawlins  District. 

< 

8.  Monitoring:  Monitoring  will  consist  of  adherence  to  weather  cri- 

teria, necessary  to  insure  confinement  of  the  herbicide  to  target 
areas  and  species,  and  monitoring  and  analysis  of  water  quality 
samples  by  the  Wyoming  Department  of  Agriculture,  Supervisor  of  the 
Carbon  County  Weed  and  Pest  Control  District. 
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NORTH  PLATTE  RIVER  AREA 


DESIGNATED  (NOXIOUS)  WEED  TREATMENT  PROGRAM 
ENVIRONMENTAL  ASSESSMENT  RECORD 

BACKGROUND  AND  INTRODUCTION 

This  Environmental  Assessment  Record  is  being  prepared  as  a re- 
sult of  a proposal  by  the  Wyoming  State  Department  of  Agriculture  in 
cooperation  with  Wyoming  Weed  and  Pest  Control  Districts  to  control 
designated  (noxious)  weeds  on  public  lands  in  Wyoming. 

The  purpose  of  the  environmental  assessment  is  to  assure  con- 
sideration of  environmental  values  at  all  levels  of  Bureau  planning 
and  decision  making.  This  is  in  response  to  the  National  Environ- 
mental Policy  Act  of  1969,  which  directs  federal  agencies  to  use  a 
systematic,  inter-disciplinary  approach  to  ensure  the  use  of  natu- 
ral and  social  sciences,  and  the  design  arts,  in  planning  and  deci- 
sion making  for  projects  which  may  affect  man's  environment.  Thus, 
analysis  is  needed  to  ensure  that  environmental  values  are  consid- 
ered in  decisions  regarding  the  proposed  application  of  herbicides 
or  the  proposed  alternatives  for  control  of  weeds  on  public  lands. 

It  is  BLM  policy  that  an  environmental  analysis  be  conducted  for 
every  Bureau  program  or  activity  that  may  affect  the  quality  of 
the  env i ronment . 

The  purpose  of  this  analysis  is  to: 

1.  Identify  probable  impacts  from  the  applica- 
tion of  herbicides  on  public  lands. 

2.  Assess  public  controversy  over  the  use  of  such 
her b i c i des . 

3.  Provide  a basis  for  determining  whether  an  en- 
vironmental impact  statement  is  required. 
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b.  Document  the  analysis. 

The  Bureau  has  determined  the  need  for  the  State  to  devel- 
op, administer,  and  supervise  a program  of  designated  (noxious) 
weed  control  on  public  lands  in  the  Casper,  Rawlins,  Rock  Springs, 
and  Worland  districts  under  the  authority  and  intent  of  P.L.  90- 
583  (Car  1 son-Fol ey  Act,  Appendix  6).  The  program  will  also  in- 
clude an  inventory  of  designated  (noxious)  weeds  in  each  district. 

Designated  (noxious)  weeds  have  been  a problem  for  farmers, 
ranchers,  and  homeowners  since  Wyoming  was  settled.  Seventeen 
species  of  designated  (noxious)  weeds  (Wyoming  Weed  and  Pest  Con- 
trol Act  of  1973)  exist  on  public  lands  administered  by  the  Bu- 
reau of  Land  Management  (BLM) , (Appendix  5). 

Serious  problems  in  rangelands  are  caused  by  broad-leaved 
herbaceous  weeds,  since  many  of  them  are  unpalatable  because  of 
spines,  thorns  or  toxic  juices.  Such  weeds  are  usually  avoided 
by  wildlife  and  livestock  unless  other  forage  is  lacking;  conse- 
quently, broad-leaved  herbaceous  species  tend  to  increase  on  im- 
properly grazed  ranges.  In  addition,  they  compete  directly  with 
desirable  forage  species  for  moisture  and  nutrients,  decrease  the 
amount  of  forage  produced,  and  inhibit  establishment  of  forage 
seed  1 i ngs . 

The  Carbon  County  Weed  and  Pest  Control  Board  of  Directors  has 
classified  leafy  spurge  as  its  highest  priority  due  to  economic 
losses  to  growers  in  the  area,  and  because  it  is  located  mainly  on 
the  headwaters  of  the  North  Platte  River  which  serves  as  an  effec- 
tive dispersal  route  for  the  weed.  Leafy  spurge  has  spread  down  the 
Platte  River  at  a rate  of  about  5 miles  per  year  for  the  last  three 
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years  (60) . Most  of  the  irrigation  water  from  the  Platte  Valley  is 
drawn  from  the  Platte  River.  This  poses  a threat  of  widespread 
infestation  of  leafy  spurge  to  one  of  the  most  productive  areas  of 
Carbon  County.  In  addition  to  leafy  spurge,  several  other  designa- 
ted weeds  have  invaded  this  area  and  are  causing  economic  losses. 

A five-year  weed  treatment  program  ( 1 979“ 1 983 ) is  proposed  for 
the  North  Platte  Program  Area  which  is  located  in  the  North  Platte 
River  drainage  in  Carbon  County  (Figure  1).  This  area  encompasses 
approximately  206,945  acres  of  private,  state,  and  federal  land. 

The  following  chart  details  the  total  number  of  acres,  the  approxi- 
mate number  of  weed  infested  acres  and  the  percentage  of  acres  pro- 
posed for  weed  control  efforts  on  the  private,  state,  and  federal 
lands  in  the  program  area. 


Land  Ownership 

Total  Acres 

Total  Infested 
Acres 

% of  Acres  of  Each 
Ownership  Proposed 
for  T reatment 

Pr i vate 

135,142 

4695.0 

3.47% 

State 

15,083 

110.0 

0.72% 

BLM 

56,720 

416.6 

0.73% 

Total 

206,945 

5221.6 

2.50% 

A total  of  5221.6  (2.5%)  acres  in  all  three  land  types  would  be 
treated.  On  Bureau  of  Land  Management  lands  a total  of  416.6  acres 
(0.73%)  would  be  treated.  Vegetation  zones  in  the  program  area  in- 
clude rangeland,  permanent  grass  pasture  and  riparian. 

The  treatment  cost  for  the  five  year  program  is  projected  to  be 
approximately  $208  to  $341  per  acre.  For  the  five  year  program  the 
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Figure  1.  General  Location  Map,  Bureau  of  Land  Management,  Rawlins 
District,  Carbon  County,  Wyoming.  Area  within  the  heavy  line  is  the 
proposed  program  area. 


total  treatment  cost  on  BLM  lands  would  be  between  $86,652  and 
$lA2,000.  Continuous  maintainence  programs  would  follow  the  five 
year  initial  program  in  order  to  prevent  re i nf es tat i on . 

DESCRIPTION  OF  PROPOSED  ACTION  AND  ALTERNATIVES 
Proposed  Action 

The  purpose  of  the  proposed  action  is  to  control  and  contain 
designated  (noxious)  weeds  in  the  North  Platte  River  Valley  of 
Carbon  County  in  the  BLM  Rawlins  District.  The  Carbon  County  Weed 
and  Pest  Control  District  would  be  in  charge  of  the  weed  control 
program  with  coordinating  responsibilities  by  the  Wyoming  Department 
of  Agriculture. 

The  weed  control  program  is  designed  to  begin  in  early  spring 
1979  and  continue  through  the  fall  of  1983.  The  site  specific  areas 
to  be  treated  are  shown  on  U.S.G.S.  7-5  minute  quadrangle,  topo- 
graphic maps  (Appendix  2).  Tables  1 through  6a,  jn  reference  to  the 
quadrangle  maps,  indicate  the  weed  species,  their  location,  acres  of 
i nfestat ion,  herb i c i de  to  be  applied,  optimum  plant  growth  stage  for 
herbicide  application,  and  optimum  time  and  method  of  application 
for  each  program  year.  For  the  following  quadrangles  this  informa- 
tion is  presented  separately;  first,  by  the  initial  proqram  year 
and  then  the  retreatment  and  follow-up  years  1930-1983  in  riparian 
and  non-riparian  zones: 

Barcus  Peak  (Tables  1-1c) 

Ryan  Park  (Tables  2-2c) 

Encampment  (Tables  3"3c) 

Trent  Creek  (Tables  A-Aa;  Riparian  Only) 
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Cow  Creek  (Tables  5“5a;  Non-riparian  Only) 

Cow  Creek  Ranch  (Tables  6-6a;  Non-riparian  Only) 

The  information  contained  in  the  U.S.G.S.  maps  (Appendix  2)  and 
Tables  l-6a  was  obtained  during  a systematic  weed  survey  of  BLM 
lands  in  1976. 

Following  the  tables  are  discussions  of  the  herbicides  pro- 
posed for  use  in  this  program,  application  methodology,  rate  of 
application,  time  of  application  and  recommendations  for  retreat- 
ment and  follow-up  programs.  These  descriptions  give  more  detailed 
information  than  could  be  included  in  the  tables.  They  are  as 
specific  as  possible,  taking  into  account  that  some  decisions  must 
be  made  based  on  observation  of  individual  situations. 

Herbicides  Proposed  For  Use 

The  herbicides  proposed  for  use  on  BLM  land,  in  the  Rawlins 
District,  are  Tordon,  Banvel  and  2,A-D.  The  specific  formulations, 
application  rates,  EPA  registration  numbers  and  additional  perti- 
nent information  for  the  herbicides  to  be  used  are  as  follows: 

Tordon  22K 

1.  Trade  name:  Tordon 

2.  Common  name:  picloram 

3.  Chemical  name:  A-ami no~3 , A ,5  Tr i c h 1 orop i col i n ic  Acid 

A.  Active  Ingredient  per  gallon:  2 lbs. 

5.  Registration:  Tordon  22K  is  registered  for  use  on 

rangeland  and  permanent  grass  pastures  in  the  State 
of  Wyoming,  EPA  Registration  No.  A6A-07087~WY  (See 
label,  Appendix  8) . 

6.  Form  applied:  Water  solution 


Table  1.  Barcus  Peak  Quadrangle  (Riparian  Zone) 
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ground  units  (liquid  formulation)  a.  hand  spray  gun;  b.  spray  boom, 
hand  sprayers  (liquid  formulation) 

hand  spreaders  (granular  applicator)  a.  PCB  spreaders;  b.  shakers. 
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Table  2.  Ryan  Park  Quadrangle  (Riparian  Zone) 
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I - ground  units  (liquid  formulation)  a.  hand  spray  gun;  b.  spray  boom. 
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Table  6a.  Cow  Creek  Ranch  Quadrangle  (Non-R I par  I ar>  Zone) 
Retreat  and  Follow-Up  Program:  1980,  1981,  1982,  and  1983 
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ground  units  (liquid  formulation)  a.  hand  spray  qun;  b.  spray  boom 
hand  sprayers  (liquid  formulation) 

hand  spreaders  (granular  applicator)  a.  PCB  spreaders;  b.  shakers. 
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7.  Application  rates:  1/8  to  1 gallon  Tordcn  22K  in 

5 to  150  gallons  of  water  per  acre.  The  amount  of 
water  depends  on  method  of  application.  Rate  depends 
on  which  designated  weed  species  is  being  treated. 

(1/8  to  1 gallon  Tordon  22K  per  acre  is  equivalent 

to  1/A  pound  to  2 pounds  active  ingredient  per  acre.) 

8.  D i 1 uent : wate  r 

9.  Remarks:  For  broadcast  treatment  of  Canada  thistle. 

Musk  thistle,  Leafy  spurge  and  Yellow  toad- 
flax, a permit  for  aerial  and  ground  equipment 
must  be  obtained  from  the  Wyoming  Department 
of  Agriculture. 

Tordon  Beads: 

1.  Trade  name:  Tordon  Beads 

2.  Common  name:  picloram 

3.  Chemical  name:  A-Ami no~3,A,5  Tr i ch loropi co 1 i n i c Acid 

A.  Active  ingredient  per  pound:  2% 

5.  Registration:  EPA  Registration  No.  A6A-333"AA  (See 

1 abe 1 , Append i x 8) . 

6.  Form  applied:  granular;  Spot  treatment  only  in 

isolated  non-crop  areas. 

7.  Use  strength:  1/8  to  2/3  pounds  granules/sq.  rd. 

(equivalent  to  1/A  pound  to  2 pounds  active  ingredient 
per  acre . ) 

8.  Oil uent : none 

Tordon  applied  at  a rate  of  1/A  to  2 pounds  active  ingredient/ 
acre,  depending  on  which  designated  weed  species  is  being  treated, 
results  in  a concentration  of  0.0713  to  0.57  ppm  of  active  ingredient 
of  picloram  acid  per  acre. 

Banve 1 


1.  Trade  name:  Banve  1 

2.  Common  name:  dicamba 

3.  Chemical  name:  3 . 6-D i ch loro-o-an i s i c Acid 
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A.  Active  Ingredient  per  gallon:  A lbs. 

5.  Registration:  EPA  Registration  No.  876~25“AA  (See 

label , Appendix  8) . 

6.  Form  applied:  water  solution 

7.  Application  rates:  1 to  2 gallons  Banvel  in  5 to 

150  gallons  of  water  per  acre;  amount  of  water  depends 
on  method  of  application.  Rate  depends  on  which 
designated  weed  species  is  being  treated.  (1  to  2 
gallons  Banvel  is  equivalent  to  A pounds  to  8 pounds 
active  ingredient  per  acre.) 

8 . Di 1 uent : water 

Banvel  50  Granules 


1.  Trade  name:  Banvel  5G 

2.  Common  name:  dicamba 

3.  Chemical  name:  3,6-Dichloro-o-anisic  Acid 

A.  Active  ingredient  per  pound:  5% 

5-  Registration:  EPA  Registration  No.  876-103_AA  (See 

1 abe 1 , Append i x 8) . 

6.  Form  applied:  granular 

7.  Application  rates:  80  to  160  pounds  per  acre  (equiv- 

alent to  4 pounds  to  8 pounds  active  ingredient  per 
acre) . 

8 . D i 1 uent : none 

Banvel,  applied  at  a rate  of  A to  8 lbs.  active  ingredient 
per  acre,  depending  on  which  designated  weed  species  is  being 
treated,  results  in  a concentration  of  1.16  to  2.32  ppm  of  active 
ingredient  per  acre. 

2,A-D  Amine 

1.  Common  name:  2,A-D  amine  salt 

2.  Chemical  name:  (2 , A-D i ch 1 orophenoxy ) acetic  Acid 

3.  Active  ingredient  per  gallon:  A lbs. 
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A.  Registration:  EPA  Registration  No.  ^+6  4- 1 — AA ; 1 990- 

102;  677-296-A.B;  359"331-AA  (See  label,  Appendix  8). 

5.  Form  applied:  water  solution 

6.  Application  rates:  1/2  to  1 1/2  gallons  2,4-D  Amine 
in  5 to  150  gallons  of  water  oer  acre;  amount  of 
water  depends  on  the  method  of  application.  Rate 
depends  on  which  designated  weed  species  is  being 
treated.  (1/2  to  1 1/2  gallons  2,^-D  Amine  is  equiv- 
alent to  2 to  6 pounds  active  ingredient  per  acre.) 

7 • Oil  uent : water 

2,^-D  applied  at  a rate  of  2 to  6 pounds  active  ingredient  per 
acre,  depending  on  which  designated  weed  species  is  being  treated, 
results  in  a concentration  of  0.57  to  1.71  ppm  oF  active  ingredient 
per  acre. 

Herbicide  Application  Methodology 

Three d i fferent  methods  would  be  used  to  apply  herbicide  to 
designated  (noxious)  weed  infestations.  The  application  method  that 
would  be  used  is  contingent  on  the  existing  weather  conditions,  type 
of  vegetation  cover,  vegetation  zone  (i.e.,  riparian  or  non- r i par i an ) , 
topography,  and  size  of  the  weed  infestation  in  a given  area  (See 
tables  l-6a  for  the  proposed  application  methods  on  each  site.) 

A certified  Weed  and  Pest  Supervisor  would  determine  which  appli- 
cation methods,  described  below  in  detail,  comply  with  label 
specifications,  and  state  and  federal  laws. 

Method  1:  Ground  units  (motorized  vehicles)  will  consist  of 

truck-mounted  sprayers  equipped  with  booms  and  hand  spray  gun.  Spray 
pattern  will  be  at  a height  of  1 1/2  to  2 feet  and  operated  when 
wind  velocity  does  not  exceed  5 m.p.h.  Ground  units  will  be  used 
in  non-riparian  zones  accessible  by  roads,  trails,  and  in  topography 
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that  allows  access  by  vehicles. 

a.  Hand  spray  gun:  Used  for  spot  treatment  of  infested 

areas  and  also  in  areas  less  than  50  feet  x 50  feet  (See 
Figure  2)  . 

b.  Spray  boom:  Used  for  treating  solid  infestations  larger 

than  50  feet  x 50  feet  (See  Figure  3). 

Method  II:  Hand  sprayers  (liquid  formulation)  are  equipped 

with  a single  low  volume  nozzle  (30-40  p.s.i.).  This  method  of 
treatment  will  be  conducted  on  foot  in  rough  terrain,  not  accessible 
by  vehicles,  close  to  aquatic  sites  and  in  riparian  zones.  Treating 
with  hand  sprayers  will  be  at  a height  of  1/2  to  1 1/2  feet  when 
wind  velocity  does  not  exceed  7 m.p.h.  In  areas  close  to  aquatic 
sites,  streams  and  riparian  zones,  treatment  will  be  conducted 
when  wind  velocities  do  not  exceed  3 m.p.h.  This  method  is  used 
for  scot  treatment  of  designated  (noxious)  weeds  and  for  treating 
individual  weed  plants  (See  Figure  4). 

Method  III:  Hand  spreaders  (granular  applicator)  are  used  in 

application  of  granular  herbicides.  This  method  of  treatment  will 
be  conducted  on  foot  in  rough  terrain,  close  to  aquatic  sites,  streams, 
and  in  riparian  zones.  Treating  with  spreaders  will  be  at  a height 
of  3 1/2  feet  and  operated  when  wind  velocity  does  not  exceed  7 m.p.h. 
In  areas  close  to  aquatic  sites,  streams,  and  riparian  zones, 
treatment  would  be  conducted  when  wind  velocities  do  not  exceed  3 
m.p.h. 

Two  types  of  hand  spreaders  will  be  used: 

a.  PCB  (granular)  spreader  (See  Figure  5) 
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APPLICATION  EQUIPMENT 


Figure  2.  Truck  mounted  hand  spray  gun. 


Figure  3.  Spray  boom. 
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APPLICATION  EQUIPMENT 


Figure  k . 


Backpack  hand  sprayers. 


* 


Figure  5.  PCB  granular  spreader. 


IHHKI’  9 
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b.  Shaker:  used  in  areas  less  than  3 feet  x 3 feet  and  for 

treatment  of  individual  weed  plants. 

All  application  equipment  will  be  equipped,  calibrated,  and 
maintained  in  compliance  with  the  pesticide  manual  (l).  (Also 
refer  to  Appendix  10.) 

Herbicide  application  will  be  conducted  when  rain  conditions 
are  absent,  and  air  turbulence  (thermal  up-drafts,  etc.)  are  not 
so  great  as  to  seriously  affect  the  normal  spray  pattern  or  bead 
spread.  Weather  will  be  monitored  on  a daily  basis  and  all  avail- 
able weather  information  will  be  utilized.  The  Rawlins  Federal 
Aviation  Administration  Station  will  be  contacted  daily  for  detailed 
meteorological  data.  Personnel  conducting  the  treatment  program 
will  use  a wind  gauge  to  monitor  wind  velocity. 

The  treatment  program  will  be  conducted  under  contracts  between 
the  Carbon  County  Weed  and  Pest  Control  District  and  the  Wyoming 
Department  of  Agriculture. 

Rate  of  Application 

Efficacious  rates  of  herbicide  application  are  dependent  upon 
a variety  of  interacting  factors.  The  most  important  of  these 
factors  are  soil  volume  and  soil  moisture  capacity.  Soil  weighs, 
on  an  average,  about  3-5  million  lb/acre  foot;  300,000  lb/acre  inch. 
Thus,  3-5  lbs.  of  chemical  mixed  into  the  top  foot  of  soil  is 
present  at  a concentration  of  1 part  per  million  (ppm).  A variety 
of  physical  characteristics  of  the  soil  are  also  important  in 
determining  the  rate  herbicides  are  applied.  The  water  holding 


capac i ty  of  soils  varies  greatly  with  the  soil  type.  Most 
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herbicides  act  through  the  soil  solution;  thus  concentration  of  a 
given  dosage  in  the  soil  solution  depends  not  only  on  the  adsorptive 
capacity  of  the  soil  but  also  on  the  amount  of  water  in  the  soil. 

Soil  moisture  per  acre  foot  varies  from  300,000  to  1.5  million  pounds. 
Thus  a water  soluble  chemical  would  attain  a concentration  (in 
solution)  five  times  as  great  in  the  first  as  in  the  second  soil  (3*0- 

Following  label  and  Wyoming  Weed  and  Pest  Council  recommendations, 
Tordon  will  be  applied  at  a rate  up  to  and  not  to  exceed  2 lbs. 
active  ingredient  per  acre  during  any  one  growing  season.  Banvel 
will  be  applied  at  a rate  up  to  and  not  to  exceed  8 lbs.  active 
ingredient  per  acre  during  any  one  growing  season.  The  application 
rate  of  2,4-D  Amine  will  not  exceed  6 lbs.  active  ingredient  per 
acre  and  would  be  used  primarily  on  regrowth  and  new  seedlings  in 
areas  previously  treated  with  Tordon  and/or  Banvel.  2,4-D  Amine 
may  be  applied  during  the  same  season  and  in  the  same  area  as 
Tordon  or  Banvel.  Tordon  and  Banvel  will  not  be  applied  to  the  same 
site  during  any  one  growing  season. 

Time  of  Application 

Time  of  application  is  an  important  factor  in  achieving  the 
desired  affect  on  the  plant  treated.  Some  weed  species,  in  mature 
growth  stages,  become  resistant  to  the  herbicides;  therefore,  to 
accomplish  control  of  the  weeds  it  is  necessary  to  apply  the 
herbicide  during  the  early  growth  stages  of  the  weed.  Optimum  treat- 
ment time  is  in  the  bud  stage  of  most  perennial  weeds  and  in  the 
rosette  stage  of  biennial  weed  species.  Normal  growing  season 
(approximately  90  days;  in  the  North  Platte  River  area  is  from 
June  through  August.  Optimum  treatment  time  would  correspond 
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roughly  to  the  growing  season  (See  tables  1 - 6a ) . 

Treatment  in  non-riparian  zones  can  be  accomplished  anytime 
from  June  through  September.  Treatment  near  streams  and  rivers 
would  be  after  water  has  reached  peak  flow  and  has  receded  back 
into  the  normal  stream  channel.  Stream  flow  usually  recedes  by 
July  15,  consequently  treatment  in  riparian  zones  can  be 
accomplished  from  approximately  July  15  through  September. 

The  following  is  a discussion  of  the  optimum  time  for  application 
of  each  herbicide,  proposed  for  use,  on  each  designated  weed  species. 

1 . Canada  thistle: 

a.  Tordon  22K:  The  time  of  application  can  be  anytime 

during  the  growing  season  from  June  to  September. 

The  optimum  time  for  treatment  of  Canada  thistle  is 
when  the  plant  is  in  the  bud  to  maturity  stages. 

Fall  treatment  with  Tordon  has  proven  to  be  very  suc- 
cessful under  Wyoming  climatic  conditions. 

b.  Banvel : The  best  time  for  application  is  when  Canada 

thistle  is  in  the  early  bud  stage.  The  early  bud 
stage  normally  occurs  in  June  but  treatments  in 
September  have  shown  good  results. 

c.  2,4-D  Amine:  Time  of  application  for  Canada  thistle 

should  be  during  the  bud  stage  to  prevent  seed  formation. 
Budding  normally  occurs  in  late  June  and  early  July. 

A second  treatment  is  necessary  in  September  if  reqrowth 
occurs.  Treatment  is  required  twice  a year  for  two  or 
three  years  to  effectively  reduce  stands  of  Canada 


thistle. 
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2.  Leafy  spurge: 

a.  Tordon  22K:  Tordon  can  be  applied  to  leafy  spurge 

anytime  during  the  growing  season,  or  anytime  from 
the  bud  stage  to  maturity. 

b.  Banvel:  The  best  time  for  application  is  when  leafy 

spurge  is  in  the  bud  to  bloom  stage  which  normally 
occurs  in  June.  September  treatment  after  plant 
maturity  has  shown  some  success. 

c.  2,A-D  Amine:  The  best  time  for  application  is  when 

spurge  is  in  the  early  bud  stage,  which  normally  occurs 
in  late  May  and  early  June.  A second  treatment  is 
required  in  September.  Two  treatments  a year  for  three 
to  four  years  are  necessary  to  effectively  reduce 
stands  of  leafy  spurge. 

3.  Yel low  toadflax: 

a.  Tordon  22K:  Optimum  time  for  application  is  June  or 

September . 

b.  Banvel:  Optimum  time  for  application  is  June  or  early 

September.  Retreatment  of  regrowth  may  be  necessary. 

c.  2,A-D:  It  has  not  proven  effective  in  controlling 

Yellow  toadflax  nor  is  it  labeled  for  use  on  this 
spec ies . 

k . Musk  thistle: 

a.  Tordon  22K:  The  optimal  time  for  application  is  from 


September  up  to  the  rosette  stage  or  in  June,  before 
the  flowering  stalk  bolts.  Nearly  100%  control  is 
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attainable  with  good  residual  seedling  control. 

b.  Banvel:  The  optimal  time  of  application  is  in  June 

before  the  flowering  stalk  bolts  or  in  September  up 
to  the  rosette  stage.  Banvel  has  given  nearly  100% 
control  of  seedling  and  second  year  growth  but  has  no 
residual  control . 

c.  2,A-D  Amine:  The  optimal  time  for  application  is  June 

or  September.  September  treatment  to  rosette  stage  and 
June  treatment  before  the  flowering  stalk  bolts  are  the 
best  treatment  times.  Annual  treatment  is  necessary 

to  control  new  seedling  growth. 

The  control  of  broad-leaved  herbaceous  weeds  is  complicated 
by  the  fact  that  individual  species  often  occur  in  scattered  stands, 
frequently  on  terrain  not  easily  accessible  for  direct  control 
measures.  Many  weed  species  become  resistant  to  phenoxy  herbicides 
at  later  growth  stages;  therefore,  time  of  treatment  is  critical. 
Some  perennial  herbaceous  weeds,  such  as  Canada  thistle  and  leafy 
spurge  have  extensive  root  systems,  and  the  variable  effectiveness 
of  phenoxy  herbicides  on  such  plants  makes  repeated  treatments 
necessary . 

He rb i c ides  and  Growth  Stages  Recommended  for  the  Retreatment  and 
Follow-up  Program 

It  is  difficult  to  explicitly  recommend  any  one  retreatment 
program  without  visiting  the  treated  sites.  Those  perennials  missed 
by  the  first  application  should  be  treated  with  the  herbicides 
originally  suggested.  Seedlings  can  be  controlled  by  light  rates  of 
2,A-D  before  they  become  well  established. 
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The  area  will  be  rechecked  to  determine  if  retreatment  and 
follow-up  programs  are  necessary.  It  is  difficult  to  achieve  1 00% 
control  of  designated  (noxious)  weeds  on  the  initial  treatment 
program;  therefore,  retreatment  in  several  areas  would  probably 
be  necessary. 

Tordon  and/or  Banvel  may  be  used  for  retreatment  in  the  original 
site  on  areas  missed  in  the  initial  treatment  and  on  areas  outside  the 
original  site.  This  situation  may  arise  due  to  the  prolific  seed 
production  and  rhizomatous  root  system  of  the  perennial  designated 
(noxious)  weeds. 

The  Amine  form  of  2,A-D  may  be  used  on  new  seedlings  which  can 
develop  in  areas  previously  treated  with  Tordon  and/or  Banvel  and 
may  be  applied  during  the  same  season. 

Discussions  of  Herbicide  Formulations 

Recommended  herbicide  application  rates  vary  greatly  between 
states  and  specific  localities.  Soil  types  and  general  clima- 
tological characteristics  seem  to  be  the  dictating  factors.  Most 
herbicides  or  a combination  of  them  work  on  most  designated  (noxious) 
weeds  except  for  a few  of  the  more  resistant  species.  However, 
some  herbicides  are  more  advantageous  to  use  than  others. 

Tordon  22K  is  much  preferred  for  use  on  non-crop  areas  (range- 
land)  where  application  directly  around  trees  and  water  are  avoided. 

It  is  persistent  in  the  soil  and  kills  noxious  weed  seedlings  in  the 
seedling  stage.  It  is  relatively  safe  for  use  around  livestock  and 
wildlife  but  it  does  require  some  grazing  restrictions.  The 
residual  effect  lasts  from  1-3  years  depending  on  rate  of  application, 
moisture  and  soil  types;  these  factors  also  effect  the  degree  or 
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percentage  of  kill  on  noxious  weeds.  Follow-up  applications  are 
often  unnecessary.  Tordon  does  not  work  well  on  plants  belonging 
to  either  the  mustard  family  or  Koch ? a spp. 

Banvel  is  used  mainly  for  crop  areas  and  in  areas  next  to  live- 
water  because  it  is  not  as  persistent  as  Tordon.  It  is  more  water 
soluble,  and  therefore,  has  an  equal  potential  of  water  contamination. 
Banvel  may  require  repeated  applications  on  the  same  site,  in 
following  years,  because  of  the  low  persistence  of  this  herbicide. 

It  may  persist  two  growing  seasons  depending  upon  rate  applied, 
climatic  conditions,  and  soil  characteristics. 

More  pounds  of  acid  equivalent  per  acre  of  Banvel  are  required 
for  effective  control  than  pounds  of  Tordon.  Banvel  is  less 
expensive  per  pound  active  ingredient  than  Tordon,  but  with  the 
necessary  increased  rates  of  application  and  repeated  treatments  it 
may  be  more  expensive  overall. 

Tordon  beads  have  the  advantage  of  easy  handling  and  can  be 
applied  in  the  fall  for  seedling  pre-emergence  treatment.  Care 
should  be  taken  not  to  confuse  Tordon  beads  with  Tordon  5K  and  10K 
pellets.  The  pellet  forms  are  much  larger  and  bulkier. 

Experimental  studies  completed  in  197b  near  Devils  Tower, 

Wyoming,  show  Tordon  beads  can  be  very  effective  on  controlling 
leafy  spurge  in  a riparian  zone  while  causing  minimum  damage  to 
non-target  species.  No  damage  was  recorded  on  sagebrush  (59)- 

The  control  of  Musk  thistle  may  be  accomplished  by  several 
methods.  Musk  thistle  is  a biennial  and  does  not  resprout,  there- 
fore, plants  may  be  easily  controlled  by  cutting.  Individual 
plants  may  be  cut  below  the  crown  at  any  time.  If  cut  plants  have 


flower  heads,  these  should  be  burned  or  otherwise  destroyed  so 
that  the  seeds  will  not  mature  (A).  Herbicide  treatment  must  be 
made  before  the  seed  stalk  is  6 inches  tall  and  preferably  before 
it  is  visible  because  the  seeds  will  continue  to  mature  after  the 
parent  stalk  is  killed  (5)  • 

Leafy  spurge  is  resistant  to  2,A-D.  Top  growth  can  be  killed 
and  seed  formation  prevented  with  2,A-D,  but  the  roots  are  very 
res i stant  (6) . 

The  University  of  Wyoming  Agricultural  Experiment  Station 
recently  published  a report  on  their  findings  on  herbicide  ef- 
fectiveness titled  Research  in  Weed  Science  - 1978.  Edited  excerpts 
from  this  document  that  apply  only  to  noxious  weeds  and  herbicides 
mentioned  in  this  report  have  been  included  in  Appendix  A.  This 
material  points  out  the  advantages  of  using  persistent  herbicides 
and  demonstrates  what  results  can  be  expected  under  Wyoming  climate 
and  soils.  Alley  (139)  pointed  out  that  almost  all  the  experimental 
plots  were  on  tilled  soil.  He  recommended  that  herbicide  application 
rates  for  untilled  rangeland  exceed  those  in  the  research  data  to 
obtain  comparable  results. 

ALTERNATIVES 
No-Action  Alternative 

The  No-Action  Alternative  means  that  no  control  measures  will 
be  implemented  to  stop  the  growth  and  further  spread  of  the 
designated  noxious  weeds. 

Preventive  Measures 

Prevention  means  stopping  a given  species  from  contaminating 
an  area.  Prevention  is  often  the  most  practical  means  of  controlling 
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weeds.  This  is  best  accomplished  by  making  sure  that  new  weed  seeds 
are  not  carried  onto  the  rangeland  in  contaminated  crop  seeds,  feed, 
or  on  animals  and  machinery.  Preventing  weeds  on  the  rangeland 
from  going  to  seed,  and  preventing  the  spread  of  perennial  weeds 
which  reproduce  vegetatively  are  also  preventative  control  methods 
(7). 

The  ability  to  identify  weedy  plants,  seedlings,  seeds,  etc., 
in  crops  is  important.  Clean,  vigorous,  and  well  adapted  crop 
seeds  should  be  planted  at  the  proper  time  and  rate.  Optimum  rate 
and  placement  of  fertilizer,  irrigation,  timely  tillage,  and  confo! 
measures  directed  against  nematodes,  disease,  insects,  and  weeds 
are  other  practices  favoring  the  crop.  Crop  rotation,  often  ignored 
because  of  the  greater  expense  involved,  is  an  excellent  weed- 
control  measure. 

The  most  thorough  and  effective  weed-control  procedures  avail- 
able should  be  applied  in  seed  production  fields.  Weed  plants  present 
in  a seed  field  present  the  possibility  that  some  of  the  weed  seeds 
may  find  their  way  into  the  crop-seed  supply  even  with  the  use  of 
the  best  cleaning  techniques  available. 

Farmers  can  improve  seed  selection  by:  carefully  examining 

labels  to  insure  satisfactory  germination  and  the  absence  of 
potentially  serious  weeds  and  other  crop  seeds;  selecting  certified 
seeds  of  adapted  varieties  for  planting;  securing  information  on 
variety,  purity,  germination,  and  quality  when  purchasing  uncertified 
seeds;  providing  for  additional  cleaning,  if  needed,  to  insure  free- 
dom from  potentially  serious  weed  seeds;  and  thoroughly  cleaninq 
and  testing  all  home-grown  seeds,  weed  seeds  are  separated  from 


40 


crop  seeds  by  various  methods  based  on  physical  differences, 
including  seed  size,  weight,  shape,  surface  area,  specific  gravity, 
stickiness,  pubescences,  texture,  color,  and  electrical  properties. 

Care  should  be  taken  in  each  step  of  crop-seed  handling  to 
prevent  weed-seed  contamination.  Thorough  cleaning  of  all  equip- 
ment will  reduce  spread  of  weeds. 

Many  weeds  are  disseminated  by  weed-seeds  adhering  to  the 
hair  or  feathers  of  animals,  sticking  to  their  feet,  or  passing  through 
their  digestive  tracts.  Managers  of  livestock  may  do  much  to 
reduce  the  spread  of  weeds  through  movement  of  animals.  Special 
attention  should  be  given  to  handling  of  livestock  at  loading  and 
unloading  points  and  to  the  proper  disposal  of  manure  and  bedding. 

Hay  and  feed  should  be  chosen  not  only  for  feeding  quality,  but  for 
their  freedom  from  weed-seeds.  Preventive  measures  can  be  under- 
taken to  reduce  the  possibility  of  weed  dissemination  by  wildlife, 
such  as  birds.  Windbreaks,  fence  lines,  aquatic  sites,  and  waste 
areas  should  be  regularly  inspected  for  troublesome  weeds,  and 
control  programs  should  be  started  before  weeds  can  spread  to  pastures 
and  fields. 

Large  amounts  of  weed  seeds  or  vegetative  parts  are  likely  to 
be  transported  in  the  movement  of  soil  materials.  Both  before  and 
after  movement,  such  materials  should  be  inspected,  and  if  necessary, 
weed  infestations  should  be  eradicated  before  becoming  sources  of 
spread.  Bulk  soil  is  often  sterilized  by  fumigation  or  with  steam. 

Another  major  source  of  infestation  of  farm  lands  is  weed 
growth  along  banks  of  irrigation  ditches  and  streams.  Many  weed 


seeds,  corms,  rhizomes,  and  vegetative  propagules  are  light  and 
readily  float  or  remain  suspended  in  moving  water.  Preventive  measures 
may  require  cooperation  between  management  and  all  landowners  along 
an  irrigation  system  in  keeping  weeds  under  control. 

Many  exotic  plants  introduced  into  new  environments  as  ornamentals 
or  experimental  crops  are  potential  weed  species  if  they  escape 
cultivation.  Other  alien  plants  may  be  introduced  accidentally  or 

unknowingly  into  countries  in  which  they  are  not  native.  Undesirable 

$ 

alien  species  that  spread  with  astounding  rapidity  exemplify  the  need 
for  rigid  seed  inspection  and  vigilance  in  detecting  incipient 
infestations.  Early  identification  is  essential  if  preventive  measures 
are  to  succeed  in  eradicating  or  holding  in  check  a potentially 
serious  weed  pest. 

Some  weeds  produce  seeds  that  are  carried  great  distances  by 
wind.  Other  plants,  such  as  Tumble  pigweed,  Koch i a spp.  and  Russian 
thistle,  break  off  at  ground  level  during  heavy  winds  and  roll  across 
the  landscape,  scattering  seeds  along  the  way. 

Once  a farmer  produces  a crop  infested  with  weeds,  he  must 
decide  how  best  to  harvest  it  to  reduce  weed  dissemination. 

Increased  mechanization  of  harvesting  has  presented  special  problems 
with  respect  to  weeds.  Harvesting  machinery  may  scatter  weed  seeds 
and  vegetative  parts.  Weeds  may  hinder  the  smooth  operation  of 
machinery.  Harvesting  procedures  are  often  selective  in  preventing 
or  reaucing  dissemination  of  weed  seeds.  Several  management 
procedures  have  been  developed  that  reduce  weed  dissemination  during 
harvesting  of  different  crops.  One  procedure  is  to  cut  weedy 
forage  before  most  weed  seeds  have  matured  and  use  it  for  ensilage. 
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The  fermentation  process  will  destroy  many  of  the  weed  seeds  that 
have  already  set.  Another  procedure  to  prevent  as  much  scattering 
of  weed  seeds  as  possible  is  for  weedy  grain  fields  to  be  combined 
as  soon  as  the  crop  matures.  Weed  screenings  should  then  be  collected 
from  the  combine  so  that  they  are  not  dropped  back  onto  the  land. 

Nursery  men  should  always  attempt  to  determine  whether  the 
plants  and  shrubs  they  are  handling  are  potential  weeds.  Plants 
possessing  weedy  characteristics  should  not  be  distributed.  The 
packing  about  nursery  stock  may  be  a source  of  weeds  that  passes 
unnoticed.  Lastly,  dealers  should  control  weeds  in  sod  prior  to 
marketing  it.  In  many  states  in  recent  years,  there  has  been  an 
emphasis  on  the  sale  of  certified  sod  in  which  weeds  have  been 
controlled  during  production. 

Various  farm  products  such  as  screenings,  grain,  hay,  and  other 
feed-stuffs,  and  manure  may  contain  large  numbers  of  weed  seeds. 

Care  must  be  taken  in  handling  these  products  to  prevent  the 
introduction  and  spread  of  weeds.  Weed  screenings  are  inexpensive 
and  nutritious  and  therefore  are  often  used  as  animal  feeds.  Weed 
screenings  should  always  be  processed  to  destroy  seed  viability. 
Grinding,  heating,  and  pelleting  are  all  measures  taken  to  reduce 
seed  viability. 

Low  moisture  content,  low  temperatures,  and  a reduced  oxygen 
supply  promote  seed  longevity.  To  prevent  spoilage,  the  moisture 
content  of  grain,  hay,  and  straw  is  reduced  before  storage.  Storage 
itself  provides  the  other  two  factors  that  enhance  seed  longevity. 
Under  normal  farm  storaqe  conditions,  most  weed  seeds  wi 1 1 remain 
viable  from  1 to  3 years. 
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Ensiling  is  another  effective  means  of  handling  farm  products 
known  to  contain  highly  undesirable  weed-seeds.  Few  viable  weed- 
seeds  survive  ensilage.  Ensilage  will  greatly  reduce  weed-seed 
viability  but  will  not  destroy  it. 

Manure  usually  contains  viable  weed-seeds  and  should  be  treated 
in  some  manner  that  destroys  seeds  before  it  is  spread  on  the  land. 
Storage  of  manure  is  often  employed  to  reduce  weed-seed  viability. 
Composting  manure  appears  to  destroy  most  weed  seeds,  although  results 
are  affected  by  the  size  of  the  pile,  type  of  manure,  moisture 
content,  temperature  generated  within  the  pile,  location  and  con- 
dition of  weed  seeds,  climate,  and  length  of  storage  in  the  pile. 

None  of  the  usual  handling  procedures  for  feedstuffs  or  manure 
is  likely  to  be  completely  effective  in  destroying  weed-seeds. 

The  various  methods  can  be  ranked  from  most  to  least  destructive  to 
seeds  as  follows:  composting  of  manure,  ensilage,  passage  through 

an  animal's  digestive  tract,  and  storage  of  feed,  hay,  or  straw. 

A combination  of  treatments  such  as  ensilage,  feeding  ensilage  to 
animals,  and  composting  of  manure  may  destroy  all  weed  seeds. 

Physical  Control  Methods 

Hand  grubbing  could  be  used  in  destroying  biannual  designated 
(noxious)  weeds.  Plant  species  that  sprout  from  an  individual 
stem  or  root  and  remain  as  a "bunch"  or  "clump"  can  be  controlled 
by  grubbing.  The  use  of  this  method  depends  on  the  ease  of  removing 
the  "clump"  and  the  density  of  the  stand. 

Fire  can  also  be  used  to  remove  designated  (noxious)  weed  seeds 


at  a temperature  of  215°F  for  15  minutes.  However,  fires  are 


considered  destructive  to  desirable  plant  species. 

Machine  tillage  such  as  row  cultivation,  mowing,  cutting,  or 
smothering  can  also  be  used  in  controlling  weeds. 

Biological  Control  Methods 

Painted-lady  butterfly  larvae  control  Canada  thistle  by  feeding 
on  the  foliage.  In  Wyoming,  populations  large  enough  to  significantly 
affect  populations  of  Canada  thistle  occur  about  every  15  to  20 
years.  The  root  system  is  not  affected. 

Fusarium  roseium  (fungus)  causes  root  rot  in  the  Canada 
thistle.  This  method  is  not  adaptable  to  Wyoming  due  to  climatic 
cond i t i ons . 

Larvae  of  the  thistle  weevil  (Rhinocyllus  conicus)  feed  on  seed 
heads  of  Musk  thistle.  The  adult  will  feed  on  foliage.  It  was 
introduced  from  Europe  as  an  experimental  biological  control  agent. 

An  experimental  study  in  Sybille  Canyon,  Wyoming  looks  promising. 

The  larvae  have  been  transferred  into  Converse  County  for  additional 
studies.  (Refer  to  Appendix  7,  Biocontrol  of  Musk  thistle  in 
Wyoming:  E.W.  Spackman.) 

Management 

Integrated  pest  management  uses  a combination  of  chemical, 
biological,  and  physical  control  methods.  Physical  methods  involve 
various  management  practices.  In  controlling  noxious  weeds  these 
could  include  pasture  rotations,  competitive  crops,  reseeding  of 
previously  infested  areas  and  the  priority  use  of  areas  to  be 
controlled  relative  to  economic  return. 

Weed  management  can  also  involve  the  enacting  of  laws  for 
cost-sharing  at  federal,  state  and  local  levels.  It  is  also 
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possible  to  develop  cooperative  control  programs  with  federal 
agencies,  state  departments  and  municipalities.  Educational 
programs  can  be  offered  by  professionals  in  the  extension  service 
and  research  done  on  weed  management  systems.  Lastly,  there  can 
be  coordination  of  activities  for  effective  and  efficient  programs. 

Livestock  and  wildlife  grazing  management  programs  need  to  be 
explored  in  order  to  limit  the  amount  of  grazing  pressure  placed 
upon  the  grasses  in  the  riparian  zones.  The  purpose  of  this 
management  would  be  to  help  curtail  the  spread  of  noxious  weeds, 
although  it  would  not  eliminate  spreading  of  weeds  along  the 


waterways . 


DESCRIPTION  CF  THE  EXISTING  ENVIRONMENT 


AIR 

Air  Movement  Patterns 

Wind  and  storm  paths  are  predominantly  from  the  west-southwest 
(occurring  more  than  27 % of  the  time)  and  southwest  (occurring  about 
1 8%  of  the  time).  The  annual  average  wind  speed  associated  with 
each  of  these  directions  is  16  mph.  The  annual  average  wind  speed 
for  all  wind  directions  is  approximately  11  mph.  Figure  6 shows 
the  wind  speed,  direction,  and  per  cent  of  occurrence  at  Rawlins, 
Wyoming.  This  wind  rose  information  is  the  closest  available  wind 
data  to  the  program  area.  The  general  wind  pattern  in  the  North 
Platte  River  Area  should  be  quite  similar;  however,  the  wind  speeds 
are  believed  to  be  less  than  those  demonstrated  to  exist  in 
Rawlins  due  to  the  protection  provided  by  the  surrounding  hills. 

The  high  winds  in  the  area  have  a detrimental  effect  on  the  vegetative 

and  water  resources  as  the  wind  dries  out  the  area.  Calm  conditions 

are  not  rare  as  they  occur  annually  about  23%  of  the  time. 

(11). 

Inversion  Tendencies  for  the  Area 

The  potential  for  inversions  in  the  Saratoga-Encampment  Valley 
Area  is  highest  during  the  winter  months.  These  inversions  trap 
the  pollutants  from  the  teepee  burners,  but  do  not  normally  pose 
any  serious  air  quality  problems.  The  majority  of  these  inversions 
are  shallow  and  burn  off  early  in  the  day.  However,  it  is  not  un- 
common for  inversions  to  last  several  hours  (11). 

Temperature 

The  North  Platte  River  Program  Area  is  subject  to  a wide  range 


il 


Fiqure  6.  Surface  wind  rose.  No.  51233 

Station  No.  24057  Rawlins,  Wy. 
Period.  1/60-12/64  (24  Obs/day) 

VFR  = > 1000  Ft.  S > 3 mi les. 


The  wind  rose  is  a scaled  graphical  presentation  of  surface  wind  data  in  terms 
of  speed  and  direction.  The  radial  lines  of  the  diagram  are  positioned  so  that 
areas  between  them  are  centered  on  the  direction  from  which  the  winds  are 
reported.  The  concentric  circles  represent  limits  between  speed  groups  sectors, 
i.e.,  5,  13,  15,  24,  31,  38,  and  39+  miles  per  hour.  Radii  for  these  groups  are 
accurately  scaled  to  the  respective  speeds.  The  segments  enclosed  by  radial 
lines  and  concentric  circles  on  the  diagram  represent  wind  speed-direction  com- 
binations. The  data  from  a wind  summary  are  transferred  to  the  appropriate  area 
on  the  diagram  as  a percentage  of  the  total  observations  examined. 

+ indicates  an  occurrence,  but  less  than  .05%. 


of  temperatures  ranging  from  an  average  annual  low  of  -21°F  to  an 
average  annual  high  of  92°F.  The  annual  average  is  42.2°F  (11). 

The  summer  months  are  generally  quite  comfortable  and  dry  with  an 
average  temperature  from  June  to  September  of  59-8°F.  The  length 
of  the  growing  season  varies  from  80  to  104  days  (9).  The  winters 
are  characterized  by  very  cold  temperatures.  The  short  growing 
season  and  cold  temperatures  limit  the  species  of  vegetation  that 
can  grow  in  the  area  (11).  Table  7 contains  summaries  of  climatic 
data  for  two  weather  recording  stations,  Saratoga  and  Encampment, 
found  within  the  project  area.  These  give  an  indication  of  the  genera 
weather  conditions  present. 

Ai r Qual ? ty 

Air  quality  is  generally  considered  to  be  quite  high  due  to 
the  dispersing  wind  and  the  lack  of  pollutants.  A few  localized 
pollution  problems  exist  in  the  Saratoga,  Encampment  and  River- 
side areas.  These  occur  from  occasional  burning  oil  and  gas  wells, 
burning  dumps  near  towns,  wind-blown  dust,  teepee  burners  (2  in 
Encampment,  1 in  Saratoga),  and  natural  and  man-caused  fires.  Few 
studies  have  been  done  on  these  areas  and  little  data  exists.  However 
none  of  the  polluted  areas  have  a significant  effect  on  the 
environment  and  all  are  within  EPA  constraints;  the  pollutants  are 
dispersed  by  the  wind  within  a relatively  few  miles.  An  increase 
in  air  pollution  is  expected  to  occur  with  the  increase  in  energy 
development  and  the  related  activities  (11). 

On  January  22,  1972,  the  state  of  Wyoming  adopted  air  quality 
regulations  for  concentrations  of  total  suspended  particulates 
(TSP)  . The  state  annual  standard  is  60  micrograms  per  cubic  meter 
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O 

(ug/nr)  (geometric  mean)  (12).  No  air  particulate  measurements 
from  within  the  program  area  are  available.  However,  three  mon- 
itoring sites  (Hanna,  China  Butte,  and  Atlantic)  surrounding  this 

3 

area  show  typical  rural  background  values  of  10,  39,  19  ug/m 
(annual  geometric  means),  respectively,  which  are  well  within  the 
standard  (13)-  See  Table  8 for  additional  statewide  TSP  values. 

Table  7-  Climatic  Data^ 


Lat.  4l°27 ' Long.  106°48' 


Saratoga  Station  E 1 evat i on  6,790  Locat i on 


(1)  Average  Annual  Temperature  42.2°F 

(2)  Average  High  (occurred  between  June  26-July  12)  92.0°F 

(3)  Average  Low  (occurred  between  December  16  - Jan. 21)  -20.0°F 

(A)  Average  Annual  Precipitation  3.21" 

(5)  Highest  Annual  Precipitation  (1565)  11.64" 

(6)  Lowest  Annual  Precipitation  (1971)  5-80" 

(7)  Average  Precipitation  - January-March  (snow)  1.57" 

(8)  Average  Precipitation  - April-June  (snow  and  rain)  3-23" 

(9)  Average  Precipitation  - Ju 1 y-Septembe r (rain)  2.57" 

(10)  Average  Precipitation  - October-December  (snow)  1.90" 

(11)  Frost  Free  Period  80  days 

(12)  Approximate  date  last  frost  June  15 

(13)  Approximate  date  first  frost  SeDt.  2 

Lat.  4l°ll'  Long.  106°37' 


Encampment  Station  Elevation  7,387  Location 


(1)  Average  Annual  Temperature  42.2°F 

(2)  Average  High  (occurred  between  June  17~Sept.  24)  90.0°F 

(3)  Average  Low  (occurred  between  Nov.  29-March  18)  -21.0°F 

(4)  Average  Annual  Precipitation  14.58" 

(5)  Highest  Annual  Precipitation  (1967)  20.09" 

(6)  Lowest  Annual  Precipitation  (1971)  11.64" 

(7)  Average  Precipitation  - Jan. -March  (snow)  3.16" 

(8)  Average  Precipitation  - April-June  (snow  and  rain)  4.83" 

(9)  Average  Precipitation  - July-Sept.  (rain)  3.60" 

(10)  Average  Precipitation  - October-December  (snow)  2.99" 

(11)  Frost  Free  Period  104  days 

(12)  Approximate  date  last  frost  June  15 

(13)  Approximate  date  first  frost Sept.  25 


Date  from  "Climatological  Data"  by  the  National  Oceanic  and 
Atmospheric  Administration. 
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Table  8. 


Tota  1 


Suspended  Particulates 


Geometric  Mean 


Monitoring  site 

1972 

1973 

197A 

1975 

Cheyenne 

3 

AAug/m 

57ug/m3 

32ug/m3 

3 

3Aug/m 

Gi 1 lette 

88 

36 

31 

56 

Laramie 

58 

74* 

39* 

53* 

Rock  Springs 

119 

1 18* 

1 1 5* 

90* 

(Lyman  Fearn  Residence) 

Af  ton 

55 

61 

Doug  1 as 

59* 

55* 

33* 

Granger 

A3 

54* 

27* 

Green  River 

62 

65* 

A6 

R i verton 

68 

53* 

33* 

Rock  Springs 

5A 

(Tom  Larson  Residence) 

Rock  Springs 

60 

Tor r i ngton 

20 

27* 

24* 

Grover 

1A 

19* 

Newcast le 

A7 

26* 

Love  1 1 

25 

36 

Meadowlark  Ski  Area 

16* 

5 

Moorcrof t 

56* 

51* 

Reno  Junction 

49* 

22* 

Rock  Springs 

39* 

AA 

(Robert  Alder  Residence) 

Rock  Springs 

74* 

AO* 

(John  Logan  Residence) 

Bill  (Stoddard  Ranch) 

► 

23* 

16 

Story 

1 A 

1 2* 

Boulder 

8 

Cody 

26 

Eden 

16 

Kelly 

1 1 

Rawl i ns 

16 

Bill  (1 rene  Ranch) 

23 

Average 

77.25ug/m3 

58.83 

AA.A  5 

30.68 

^Data  obtained  from  Wyomi 
Data  1972-1975,  Wyoming 

ng 1 s Air  Oua 1 i 
Department  of 

ity,  Ambient  Ai 
Envi ronmental 

ir  Monitoring 
Qua  1 i ty . 

-'Annual  geometric  mean 


Since  there  ere  no  known  measurements  of'  gaseous  pollutants  in 
the  Saratoga  Valley,  it  was  necessary  to  make  certain  assumptions 
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based  on  the  few  measurements  that  have  been  made  in  the  state. 

These  measurements  were  obtained  by  the  Department  of  Environmental 

Quality  during  tha  years  1972  to  1976.  The  annual  arithmetic  mean 

3 

for  SC>2  ranged  from  ■ to  4 ug/m  based  on  measurements  obtained  in 

Casper  and  Rock  Springs.  This  is  a minimal  amount  compared  with 

3 

the  Wyoming  ambient  air  quality  standards  of  60  ug/m  (12,  ]b) . 
(Refer  to  Tables  9 and  11.)  The  annual  arithmetic  mean  for  NO 


3 

based  on  seven  monitoring  sites  ranged  from  1 to  13  ug/m  , with  the 

3 

average  for  the  two  years,  1975  and  1976,  being  about  5 ug/m  . The 
statewide  indication  of  NO^  pollution  is  well  below  the  Wyoming  air 
standard  of  100  ug/m^  (12,  1 A) . (Refer  to  Tables  10  and  11.) 


Table  9-  Wyoming's  Air  Quality-Ambient  Air  Monitoring  Data  SO^ 


1972-1976 1 


Moni tori ng 
s i te 

1972 

s°2  - 

1973 

arithmetic  mean 
1974  1975 

1976** 

Casper 

2ug/m^ 

2*ug/m^ 

3 

2*ug/m 

f+*ug/m^ 

3 

/.‘ug/m 

Cheyenne 

b 

5 

3 

2 

2 

Rock  Springs 

b 

3* 

1* 

2* 

1 

G i lette 

b.S 

1 

Lusk  "A" 

b 

2 

Newcastle 

8 

1 

Bi  1 1 

0 

Kemmerer 

1 

Wheat  1 and 

0 

Average 

3 . 3ug/m^ 

3 . 3ug/m^ 

2ug/m^ 

3 

b . 1 ug/m 

3 

1 . 3ug/m 

^Data  obtained  from  Wyoming's  Air  Quality,  Ambient  Air  Monitoring 
Data  1972-1975  and  1976,  Wyoming  Department  of  Environmental  Quality. 


*Annual  arithmetic  average. 
**1976  data  as  yet  unpublished. 
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The  other  gaseous  pollutants  (carbon  monoxide  and  hydrocarbons) 
have  not  yet  been  monitored,  but  it  is  expected  that  they  would  have 
correspondingly  negligible  values  based  on  the  low  SO^  and  NO^  values 
present  in  the  state  as  compared  to  the  state  air  standards. 

At  the  present  time  there  are  no  ongoing  programs  to  monitor 
the  radiological  properties  of  the  air  along  the  North  Platte  River. 

The  largest  single  source  of  radioactive  contamination  would  be 
the  Jim  Bridger  Power  Plant,  located  approximately  100  miles  to  the 
west.  It  has  been  determined  that  significant  products  are  contained 
in  the  coal  that  is  burned,  and  much  of  the  radioactivity  will  be 
be  released  up  the  stack.  No  quantitative  measurements  have  been 
made  to  determine  the  total  amount  or  dispersal  patterns  of  the 
release  (15). 

Table  10.  Wyoming's  Air  Quality-Ambient  Air  Monitoring  Data  N0^  - 1975-1376 


Mon i tor i ng 

NO  - arithmetic  mean 

s i te 

1975  1976** 

G i 1 lette 

3 3 

5.8ug/m  ^ug/m 

Lusk  "A" 

5 

Newcas  1 1 e 

6 5 

Bi  1 1 

1 

Kemmerer 

7 

Wheat  1 and 

3 

Casper 

13 

Average 

3 3 

5.6ug/m  5-3ug/m 

Data  obtained  from  Wyoming's  Air  Quality,  Ambient  Air  Monitoring  Data 
1972-1975  and  1976,  Wyoming  Department  of  Environmental  Quality. 

“Annual  arithmetic  average. 

**1976  data  as  yet  unpublished. 
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There  are  disc  tentative  plans  to  construct  and  operate  at 
least  one  uranium  mine/mi  11  complex  to  the  west,  which  will  contribute 
slightly  to  the  radioactivity  concentrations  in  the  air  along  the 
North  Platte,  however,  these  cannot  be  estimated  until  a firm  location 
is  determined  and  there  is  a commitment  on  the  part  of  the  operator. 

Location  or  sources  of  non-ionizing  radiation  in  the  area  is 
not  available.  The  state  does  not  have  the  capability  to  measure  it 
if  it  does  exist  (15). 

LAND 

Soil  type  information  was  obtained  from  a general  soil  map  of 
Carbon  County,  Wyoming.  Soil  types  have  been  broken  down  by 
precipitation  zone,  parent  material,  depth,  texture,  and  elevation. 
Soil  type  in  the  North  Platte  River  Program,  based  on  inventories  by 
the  Bureau  of  Land  Management,  Rawlins  District  (11),  are  as  outlined 
below. 

Soils  of  the  10  to  inch  Precipitation  Zone 

Loamy  Fan  Terrace  and  Associated  Steep  Soils:  Well  drained, 

cobbly  and  gravelly  loam  soils  on  gently  sloping  high  benchlands 
and  cobbly  loam  soils  on  steep  escarpments  and  deeply  incised 
dra i nageways . These  fan  terraces  are  underlain  with  various  sand- 
stones and  shales  which  outcrop  on  the  s i deh ills.  Predominant 
vegetation  is  sagebrush  and  native  grasses.  Elevation:  6,500  - 
7,300. 

Poorly  and  Somewhat  Poorly  Drained  Irrigated  Soils  Along  Major 
Streams:  Predominantly  nearly  level  to  gently  sloping  loamy  soils 

underlain  with  gravel.  They  occur  on  bottom  lands  and  low  terraces. 
Included  are  scattered  areas  of  sa 1 i ne-a 1 ka 1 i soils.  Predominant 
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vegetation  consists  of  sedges,  rushes,  and  domestic  plants. 

Elevation:  6,000  - 7,500. 

Soils  Developing  in  Granite:  Moderately  dark  to  dark  colored 

loamy  soils  that  contain  various  amounts  of  cobble  and  stones.  About 
10  to  30  per  cent  of  the  area  is  granite  bedrock  outcrops.  Soil 
depth  varies  from  shallow  to  deep.  Predominant  vegetation  is  sage- 
brush and  native  grasses.  Elevation:  6,800  - 7,800  feet. 

Soils  of  the  15  to  30  inch  plus  Precipitation  Zone 

Forested  Soils  on  Igneous  and  Sedimentary  Materials:  These  are 

shallow  to  deep,  dark  colored  forested  loamy  soils  with  5 to  30  per 
cent  bedrock  outcrops.  Some  areas  are  cobbly,  bouldery,  or  stony. 
Slope  ranges  from  gently  sloping  to  steep.  Predominant  vegetation  is 
conifer  and  aspen.  Elevation:  7,500  - 10,000  feet. 

Soils  of  the  Foothills  Outwash  Terraces,  and  Residual  Uplands: 
Shallow  to  deep  loamy  soils  underlain  with  gravel,  cobble  or  Tertiary 
bedrock  material  on  moderate  to  steeply  sloping  foothills.  Pre- 
dominant vegetation  is  sagebrush  and  native  grasses.  Elevation: 

7,500  - 9,000  feet. 

Soil  inventories  have  been  completed  on  small  areas  to  provide 
support  data  for  specific  projects  such  as  allotment  management 
plans,  habitat  management  plans,  recreation  site  plans,  coal  leasing 
and  mining-reclamation  plan  approval.  Each  of  these  soil  inventories 
have  their  own  nomenclature  for  soil  types  as  more  than  one  soil 
scientist  inventories  the  various  areas.  No  correlation  is  intended 
between  soil  types  in  the  different  reports,  as  many  miles  separate 
the  inventoried  areas. 
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Encampment  River  Area 

Soils  in  the  Encampment  River  area  are  fairly  uniform  throughout 
the  entire  area.  The  soils  are  generally  classified  as  lithic  as 
the  soils  developed  from  igneous  and  metamorphosed  rocks.  The  other 
soil  type  predominant  in  the  area  is  alluvial  s^i 1 found  in  the 
drainages.  Variation  in  the  soils  appears  to  be  as  a result  of 
position  on  slope,  land  form,  drainage  patterns  and  vegetation  rather 
than  parent  rock. 

Depths  of  soils  throughout  the  area  vary  from  very  shallow  (10 
inches)  on  the  ridge  tops  and  very  steep  slopes  on  either  side  of 
the  Encampment  River  and  Miner  Creek  to  very  deep  (60  inches)  in  the 
alluvial  drainages.  The  soil  depths  increase  as  they  progress  from 
the  ridge  tops  towards  the  bottom  of  the  drainages.  This  is 
apparent  to  the  observer  by  the  vegetative  production.  Near  the 
ridge  top  production  is  low  and  is  mainly  a grass-black  sage  type. 

As  one  progresses  down  the  slope,  the  production  increases  and  the 
big  sage-grass  type  picks  up.  This  is  especially  evident  on  the 
northern  aspects.  The  northern  aspects  generally  have  a higher 
vegetative  productivity  due  to  the  increased  moisture.  The  soils 
are  deeper  on  these  aspects  due  to  the  protective  cover  of  the 
vegetation  holding  it  in  place.  The  soils  formed  under  the  forested 
areas  (both  lodgepole  and  aspen)  are  well  developed  and  range  in 
depth  from  deep  (^0  to  60  inches)  to  very  deep  (60  inches). 

A gravelly  to  very  gravelly  loam  texture  is  widespread  through- 
out the  area.  Generally  the  surface  horizons  are  loam  overlaying  a 
gravelly  clay  loam.  This  loam  texture  is  excellent  for  vegetative 
production.  Soils  on  some  of  the  higher  ridge  tops  have  a very 
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gravelly  loam  texture.  The  drainages  and  forested  areas  are  the 
exception  to  this  as  these  are  a lower  per  cent  of  coarse  fragment. 
These  areas  have  a loamy  surface  horizon. 

The  erosion  hazard  for  the  area  ranges  from  stable  under  the 
forested  areas  to  moderate  on  the  slopes  having  a lower  productivity. 
Severe  erosion  is  occurring  on  many  of  the  roads  constructed  for 
exploration  on  the  southern  end  of  the  BLM  part  of  the  transplant 
area.  Sediment  yield  over  the  entire  area  averages  approximately 
0.23  tons  of  sediment/square  mile/year. 

Bennett  Peak  Campground 

The  soils  in  the  Bennett  Peak  Campground  area  are  sandy  loam  to 
sandy  clay  loams  formed  from  granitic  and  schist  parent  material. 

The  soils  range  from  shallow  (rock  outcroppings)  to  very  deep  (60 
inches)  at  the  base  of  the  hills. 

The  existing  campground  areas  have  a slight  to  moderate  soil 
limitation  as  would  any  future  campground  development.  This  moderate 
rating  is  due  to  the  sandy  clay  loam  texture  which  is  compacted 
fairly  readily  and  the  reduced  permeability  due  to  the  compaction. 

(The  permeability  factor  here  is  minor  because  of  the  extended  dry 
period.)  There  is  also  a lot  of  dust  caused  by  the  traff icabi 1 i ty 
which  tends  to  lower  the  area  to  a moderate  limitation. 

North  Platte  River  Recreation  Use  Area 

Area  Number  1,  located  near  the  confluence  of  Big  Creek  (Tl^N, 
R81W,  Sec.  17),  has  a deep  to  very  deep  soil  profile  over  granites 
and  gravels.  The  surface  horizon  A is  19-20  inches  deep  having  a 
sandy  loam  texture  and  a friable  granular  structure.  The  B horizon  is 
19-2^  inches  deep  and  has  a sandy  clay  loam  texture  with  a friable 
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subangular  blocky  structure.  The  C horizon  (24  inches  to  bedrocK 
or  gravel)  has  a sandy  to  a sandy  loam  texture  with  a friable  granular 
structure.  There  was  very  little  stoniness  in  the  C profile. 

Area  Number  2 (T15N,  R82W,  Sec.  26)  has  a very  deep  soil  profile 
with  characteristics  identical  to  area  Number  1. 

Camping  Area  Number  3 (T 1 5N , R82W,  Sec.  23)  is  located  in  a 
bench  along  the  river  edge.  This  soil  is  a recent  alluvium  comprised 
of  a sand  to  a sandy  loam.  This  is  a deep  to  very  deep  deposition  of 
material  with  a fairly  high  water  table.  However,  the  water  table 
is  below  the  20  inch  limit,  therefore  it  will  not  affect  the  area 
rating. 

Area  Number  A (T15N,  R82W,  Sec.  15)  is  1 ocated  approximately 
100  yards  off  the  river  in  an  aspen  stand.  Soils  in  this  area  are 
deep  to  very  deep  having  a shallow  loamy  texture  overlying  a sandy 
loam  to  a sandy  clay  loam  texture.  The  erosion  in  this  area  is  quite 
severe  with  deep,  active  head-cuts,  and  steep  slopes. 

Erosion  Condition  in  the  Program  Area 

Present  erosion  conditions  in  the  North  Platte  River  Program 
Area  show  that  18  per  cent  of  the  land  is  stable;  23  per  cent  has 
slight  erosion;  57  per  cent  has  moderate  erosion,  and  2 per  cent  of 
the  area  is  unclassified.  There  are  no  critical  or  severe  erosion 
condition  areas  in  the  program  area. 

The  current  trend  in  erosion  shows  slight  deterioration  from 
the  stable  and  slight  classes  into  the  moderate  classification. 

This  deterioration  has  a low  significance. 

Geologic  Structure 


The  descriptions  of  the  geologic  structures  of  these  areas  are 
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a compilation  of  data  obtained  from  Blacks  tone 1 s Traveler's  Guide  to 
Geology  (16),  Fenneman's  Physiography  of  the  Western  United  States 
(17),  Thornbury's  Regional  Geomorphology  of  the  United  States  (18), 
and  information  from  the  Wyoming  Geological  Association  (19,  20). 

The  stratigraphic  section  for  the  North  Platte  River  Program  Area, 
along  with  a general  description  of  the  exposed  rock  units  is  as 
follows  (youngest  to  oldest): 


AGE 

SYMBOL 

NAME  AND  DESCRIPTION  (17) 

Quaternary 

Qsd 

Wind  blown  sand. 

Qal 

Alluvium;  chiefly  silt,  sand  and  gravel 

Tertiary 

P 1 i ocene 

T np 

North  Park  Formation;  white  to  buff 
tuff,  sandstone,  and  bentonitic 
c 1 aystone . 

Pre-Cambrian 

pC 

Pre-Cambrian  rocks,  undivided;  chiefly 
granites  and  metasediments. 

Most  of  the  area  lies  within  the  Saratoga  Basin  as  classified  by 
"Fenneman's  Geomorphics  Classification." 

During  much  of  Tertiary  time,  the  basins  in  the  planning  unit  were 
depositories  for  debris  shed  from  the  adjacent  uplifts.  As  a result, 
many  thousands  of  feet  of  fluviatile,  paludal,  and  lacustrine  sediments 
representing  all  epochs  of  the  Tertiary  are  to  be  found  in  the  basins 
of  the  area.  Pre-Cambrian  rocks  are  abundant  in  the  mountain  ranges 
which  bound  the  area  on  the  north  and  south,  rocks  of  this  age  are  not 
widespread  within  the  area  proper. 

The  Saratoga  Basin  is  a structural  and  topographic  basin  that  lies 
between  the  Medicine  Bow  and  Sierra  Madre  Mountains.  The  basin  is  rela- 
tively small,  5 to  6 miles  wide  at  the  widest  point,  and  approximately 
^0  miles  long.  There  are  probably  less  than  3,000  feet  of  Tertiary 
sediments  overlying  the  Pre-Cambrian  crystalline  rocks  in  the  deepest 
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part  of  the  basin. 

Mountain  masses  on  the  periphery  of  the  area  such  as  the  Medicine 
Bow  and  Sierra  Madre  consist  of  cores  of  Pre-Cambrian  age  granites, 
gneisses,  and  schists  that  have  been  cut  by  numerous  dikes  of  varying 
compos i t ion . 

The  Rawlins  Uplift  forms  the  western  boundary  of  the  area.  This 
uplift  is  a large  asymmetrical  anticline  with  steep  dips  on  the  west 
flank  and  moderate  dips  on  the  east  flank. 

The  Baggot  Rocks  area  (T 1 5 N , R83W)  displays  a classic  example  of 
a superposed  stream.  Baggot  Rocks  is  a Pre-Cambrian  gneissic  body 
which  has  been  cut  by  numerous  granitic  instrusions.  These  crystalline 
bodies  were  subsequently  covered  by  Tertiary  deposits,  including  the 
North  Park  Formation.  In  later  Tertiary  times,  the  Encampment  River 
established  its  course  on  these  younger  Tertiary  deposits  which  had 
previously  buried  the  Baggot  Rocks.  Later  uplifting  in  the  area  and 
subsequent  downcutting  by  the  Encampment  River  produced  a channel  which 
has  been  cut  down  through  the  younger  sediments  have  been  completely 
stripped  away  by  erosion,  and  the  Encampment  River  maintains  its  course 
through  the  Baggot  Rocks. 

Current  Land  Uses 

The  lands  in  this  program  area  are  primarily  used  for  domestic 
livestock  grazing,  wildlife  habitat,  and  recreational  purposes. 

Current  agricultural  uses  include  both  irrigated  and  non- i rr i gated 
classes.  Although  a small  percentage  of  land  is  devoted  to  agricultural 
uses  these  lands  are  a vital  component  to  year  round  livestock  raising 
operations.  Native  irrigated  and  non- i rr i gated  hay  is  the  major 
product  (11). 
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WATFR 

Hydrologic  Cycle 

Mean  annual  precipitation  in  the  program  area  ranges  from  about 
10  inches  in  the  plains  area  in  the  northern  part  to  over  30  inches  in 
the  mountains.  Much  of  the  precipitation  in  the  mountains  occurs  as 
snow.  Melting  of  heavy  snow  accumulations  in  the  higher  elevations  is 
the  source  of  much  of  the  runoff  of  the  perennial  streams.  Runoff  also 
occurs  from  lesser  accumulations  of  snow  in  the  plains  and  from  general 
rains  and  occasional  heavy,  localized  thunderstorms.  There  is,  in  most 
places,  a free  exchange  of  water  between  streams  and  the  groundwater 
reservoir  in  the  floodplain  deposits. 

Streamflow  from  the  area  is  used  for  irrigation,  industrial  and 
municipal  uses  and  livestock  and  wildlife  watering.  A tabulation  in 
the  Wyoming  Water  Planning  Program,  Report  No.  9,  "Water  and  Related 
Land  Resources  of  the  Platte  River  Basin,  Wyoming,  September  1971," 

(22)  shows  a consumptive  use,  including  evaporation  loss  of  166,600 
acre-feet  per  year  in  the  North  Platte  drainage  above  Saratoga.  The 
North  Platte  River  above  Saratoga  would  encompass  an  area  just  slighyly 
larger  than  the  study  area.  Of  the  total,  95,700  acre-feet  was  for 
irrigation,  980  for  municipal  use,  and  790  for  industrial  use.  These 
uses  greatly  increase  downstream  through  the  river  system. 

The  average  instant  stream  flow  for  the  North  Platte  River  drain- 
age is  246.20  cubic  feet  per  second  (23).  The  average  mean  annual 
discharge  at  Saratoga,  Wyoming,  is  1,141  c.f.s.  (25).  (Refer  to 
Tables  12  and  13  for  additional  information.) 


Table  12.  Selected  Streamflow  Characteristics  at  Gaging  Stations 


62 


1/1 

<TJ 

a) 

!_ 

< 


c 
a) 
u 
0) 
• — I 

X) 

< 

XI 

c 

ro 

in 

c 

in 

03 

CD 

ib 

c 

c 

10 

X 


>. 

0) 

l_ 

J= 

l/l 


a> 

i 

03 


03 


a) 


14- 

O 


l/l 

a)  — 
o n- 
i — x 
D I 

o < 

in  X 
<D 

oc  in 
03 
. — 

<D  +-> 
+->  <C 
03 


E 

O 


X 

Q3 

C 

0) 

4-1 

jO 

o 


0) 


4->  3 

OJ  O 
Q l/l 


eastern  Wyoming 


63 


In  most  places,  a free  exchange  of  water  occurs  between  streams 
and  floodplain  deposits  to  the  extent  that  any  significant  change  in 
the  quantity  in  one  will  be  reflected  in  the  other.  The  relationship 
between  ground  water  in  other  formations  and  the  water  in  streams  is 
not  as  easily  identified  in  most  places.  The  increase  in  discharge  of 
20  c.f.s.  (cubic  feet  oer  second)  in  the  Encampment  River  between  En- 
campment and  Baggot  Rocks  is  attributed  to  ground-water  discharge  from 
other  areas.  The  upper  reach  of  the  North  Platte  River  is  incised 
partly  into  rocks  of  this  unit  and  contribution  of  ground  water  by 
this  unit  to  the  flow  of  the  river  is  probably  appreciable. 

Ground  water  suitable  in  quantity  and  quality  is  generally  avail- 
able for  wells  at  depths  of  500  feet  or  less.  Most  wells  for  which 
data  are  available  are  used  for  stock  or  domestic  supplies.  These  wells 
are  drilled  only  deep  enough  to  supply  water  for  the  intended  purpose. 
Sediment  Load 

According  to  a BLM  inventory  (11),  sediment  yield  over  the  entire 
area  averages  approximately  0.23  tons  of  sediment  per  square  mile  per 
year . 

The  amount  of  vegetal  cover  on  a drainage  has  an  inverse  relation- 
ship with  sediment  contribution  to  a stream. 

The  erosion  condition  has  some  effect  on  the  water  quality  and  sed- 
iment damage  in  the  area,  however,  the  effect  is  slight.  Erosion  and 
associated  sediment  damage  results  from  several  activities  and  land 
uses  including  agriculture,  grazing  practices,  mineral  extraction  and 
exploration,  off-road  vehicles,  and  some  from  natural  conditions  (11). 
United  States  Geological  Survey  gaging  stations  recording  water  quality 
in  mg/1  sediment  show  the  quality  values  resulting  from  runoff  across 
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agricultural  and  grazing  lands.  High  water  occurs  during  spring  run- 
off and  during  periods  of  long  duration,  high  intensity  storms.  How- 
ever, this  water  is  usually  contained  in  the  drainage  channels  and  the 
floodplains.  Agricultural  lands  along  major  drainage  floodplains  are 
the  most  susceptible  to  flooding.  When  the  agricultural  lands  do 
flood,  there  is  an  increase  in  sediment  damage  and  a temporary  decrease 
in  water  quality.  (For  additional  data  on  sediment  load,  refer  to 
Table  13a-) 

D i ssolved  Sol  ids 

Water  used  for  irrigation  in  excess  of  that  consumed  by  evapora- 
tion and  transpiration  percolates  down  through  the  soil  and  commonly 
returns  to  the  stream.  As  the  water  moves  through  the  soil,  calcium 
sulfate  and  sodium  sulfate  in  the  soil  may  go  into  solution  and,  in 
addition,  some  of  the  calcium  already  in  solution  may  be  exchanged 
with  sodium  so  that  the  water  returning  to  the  stream  tends  to  be  a 
sodium  sulfate  type.  Therefore,  in  the  lower  reaches  where  return 
flows  are  a significant  part  of  the  stream  discharge,  the  water  in  the 
stream  is  usually  a calcium  sulfate  or  calcium  sodium  sulfate  type. 

Water  in  the  lower  reaches  of  the  stream  contains  the  lowest 
dissolved  solids  when  a discharge  is  large  due  to  runoff  from  rainfall 
or  snow  melt.  Runoff  from  these  sources  is  low  in  dissolved  solids  and 
dilutes  the  water  in  the  stream. 

The  Water  Resources  Research  Institute  has  been  taking  measure- 
ments and  water  samples  at  various  stations  along  the  North  Platte 
River  and  Encampment  River.  The  chemical  analysis  of  these  samples,  as 
well  as  other  measurements  including  streamflow,  etc.,  are  presented 


in  Tables  1 3- ) 3d . 
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Breakdown  of  dissolved  solids  (value  ranges  for  aM  stations)  are 
as  out  1 i ned : 

(1)  Suspended  solids  ranged  from  0.55  to  29-**8  mg/1. 

(2)  Suspended  sediment  concentration  ranged  from  1.7  to  9-39  mg/1. 

(3)  Dissolved  solids  at  180C  ranged  from  49-10  to  214. 29  mg/1. 

(*♦)  Dissolved  solids  sum  of  constituents  ranged  from  34.33  to 

250.38  mg/1. 

(5)  Dissolved  solids  ranged  from  11.99  to  56*4.90  tons  per  day. 

(6)  Dissolved  solids  ranged  from  0.26  to  0.61  tons  per  acre/ft. 

(For  detailed  data  on  individual  station  averages  for  dissolved 

solids,  refer  to  Table  13a-) 

Total  dissolved  solids  are  well  within  the  Drinking  Water  Standards, 
which  recommend  that  total  dissolved  solids  not  exceed  500  mg/1  ( 24 ) . 
Chemicals,  Heavy  Metals,  and  Toxic  Substances  (2*0 

Boron  (Table  13a),  fluoride,  nitrate  plus  nitrite,  phosphorus, 
ammonia,  chloride,  sulfate,  iron,  cyanide,  arsenic,  cadmium,  chromium, 
copper,  lead,  manganese,  zinc,  and  various  pesticide  levels  (Tables  13a— 
13d)  in  the  North  Platte  and  Encampment  Rivers  are  all  within  the  per- 
missable  criteria  limits  for  surface  water  for  public  water  supplies 
as  established  by  the  Committee  on  Water  Quality  Criteria  for  the  U.S. 
Department  of  the  Interior  (Table  1 *0  . 

Nutrients 

Carbon,  nitrogen  and  phosphorus  are  three  basic  elemental  nutrients 
needed  to  sustain  aquatic  life.  The  value  function  for  inorganic  carbon 
suggests  an  optimal  range  of  20-80  mg/1  as  carbon;  above  1 50  mg/1  as 
carbon,  conditions  may  become  excessively  productive;  and  a zero  total 
organic  carbon  would  be  nonproductive.  Inorganic  nitrogen  orimarily 
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in  the  form  of  ammonia  and  nitrate,  are  the  major  forms  of  nitrogen 
nutrient  available  to  eutrophic  organisms.  Trace  quantities  of  inor- 
ganic nitrogen  are  essential  to  support  aquatic  ecosystems;  below 
approximately  0.3  mg/1  inorganic  nitrogen  (as  nitrogen)  is  a nitrogen- 
deficient  range.  Further,  10  mg/1  as  nitrogen  is  inhibiting. 

Although  the  concentration  of  inorganic  phosphorus  that  will  pro- 
duce problems  varies  with  the  nature  of  the  aquatic  environment  and  the 
levels  of  other  nutrients,  some  general  criteria  are  available  for 
developing  a value  function.  Specifically,  below  0.005  mg/1  as  phos- 
phorus, one  enters  a nutrient-deficient  region;  above  0.02  mg/1  as 
phosphorus,  one  gets  into  a region  of  potential  algae  bloom;  above 
0.1  mg/1  as  phosphorus,  one  is  in  an  excessively  enriched  region  which 
is  assigned  an  environmental  quality  of  zero  (25).  Allowable  amounts 
of  total  phosphorus  will  vary,  but  in  general  a desirable  guideline 
is  100  ug/1  for  rivers  and  50  ug/1  where  streams  enter  lakes  or  reser- 
voirs (24). 

Other  important  elements  needed  by  plants  for  growth  are  potassium, 
magnesium,  calcium,  manganese,  iron,  silicon,  sulfur,  and  oxygen.  The 
levels  of  concentration  of  these  nutrients  are  shown  in  Tables  13“13d. 

Col i form  Contamination 

The  presence  of  coliform  organisms  in  water  is  regarded  as  evidence 
of  fecal  contamination.  The  objective  of  using  the  coliform  group  as 
an  indicator  of  the  sanitary  quality  of  water  is  to  evaluate  the  disease- 
producing  potential  of  the  water.  To  estimate  the  probability  of  path- 
ogens being  contributed  from  feces,  the  coliform  and  fecal  coliform 
content  must  be  quantified.  The  Wyoming  Water  Quality  Standards  limit 
fecal  coliform  concentrations  in  bathing  water  to  200/100  ml  (26). 
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The  Worth  Platte  and  Encampment  Rivers  with  the  project  area  are  well 
within  this  limit  with  an  average  of  less  than  15  fecal  coliform/100 
ml  (27).  (See  Table  13a.) 

Acid  Balance  (pH) 

The  average  pH  value  for  the  samples  taken  from  various  locations 
along  the  North  Platte  and  Encampment  Rivers  is  about  7.8  (27).  The 
state  water  standards  state  (26)  "For  all  Wyoming  waters,  wastes  of 
other  than  natural  origin  shall  not  cause  the  pH  to  be  less  than  6.5 
or  greater  than  8.5."  Aquatic  plants  of  greatest  value  as  food  for 
waterfowl  thrive  best  in  waters  with  a summer  pH  range  of  7-0  to  9-2. 

The  production  and  well-being  of  aquatic  organisms  require  that  no 
highly  dissociated  materials  be  added  in  quantities  sufficient  to  lower 
the  pH  below  6.0  or  to  raise  the  pH  above  9-0  (26). 

Dissolved  Oxygen 

The  level  of  concentration  for  dissolved  oxygen  in  the  surface 
water  of  the  project  area  ranges  from  8 to  10  mg/1  (23).  This  is  well 
above  the  critical  level  of  3“6  mg/1  of  dissolved  oxygen  required  by 
nearly  all  fish.  Low  levels  of  dissolved  oxygen  adversely  affect  fish 
and  other  aquatic  life  (25). 

Temperature 

Water  temperature  is  important  primarily  because  of  the  sensitivity 
of  fish  and  aquatic  life  to  temperature  changes.  The  water  temperatures 
for  the  area  range  from  0 to  22°C  and  average  about  9°C . 

Radiological  Contaminants 

In  all  Wyoming  waters,  radioactive  material  of  other  than  natural 
origin  shall  not  exceed  a concentration  of  3pCi/l  of  Radium  226  (26). 

The  desirable  criteria  for  gross  beta  is  less  than  1,000  pc/1  (2^). 


Stream  C lass i f i cat  ion  Data  Averages 
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Table  13d.  Stream  classification  data  averages  for  the  Encampment 
River  above  Hog  Park  Creek  sampling  station;  trace  elements, 
heavy  metals,  radioactive  elements  and  pesticides. 
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Data  Parameter 

Quantity  A 

Quantity  B 

Trace  Elements  & Heavy  Metals 

Dissolved  Quantity 

Totai  Quantity 

Calcium  (mg/1) 

7.86 

- 

Magnesium  (mg/1) 

1 . It6 

Sodium  (mg/1) 

2.  AO 

Potassium  (mg/1) 

1.05 

* 

Chloride  (mg/1) 

0.82 

Sulfate  (mg/1) 

3.76 

Fluoride  (mg/1) 

0.12 

Silica  (mg/1 ) 

10.97 

8romide  (mg/1) 

0. 16 

Iron  (ug/1) 

72.00 

96.18 

Phosphorous  (mg/1) 

0.2A 

0.21 

Organic  Carbon  (mg/1) 

“ 

2.00 

Cyanide  (ug/1) 

0.00 

“ 

Arsenic  (ug/1) 

1.67 

” 

Cadmium  (ug/1) 

0. 1 A 

“ 

Chromium  (ug/1) 

0.00 

6.00 

Cobalt  (ug/1) 

0.00 

Copper  (ug/l) 

1.83 

Lead  (uq/1) 

1 . 1 A 

* 

Manganese  (ug/1) 

0.00 

3-33 

Zinc  (ug/1) 

7.29 

Mercury  (ug/1) 

• 

0.23 

Radioactive  Elements 

Di ssol ved 

Suspended 

Uran i um 

Gross  Alpha  (Natural  Pc/1) 

0.93 

<0.13 

Gross  Beta  (CS-137,  P c/I) 

2.59 

<0.73 

Natural  (ug/1) 

<0.  A0 

- 

Fluorometric  Extract  (ug/1) 

0.27 

Gross  Alpha  (ug/1) 

<0.91 

0.A2 

Gross  Beta  (SR/YT90;  Pc/1) 
Rad i um 

2.09 

<0.70 

226  Planchet  Ct.  (Pc/1) 

<0. 10 

- 

226  Radon  Meth.  (Pc/1) 

<0.30 

Pesticides 

Whole  Water  Sample  (ug/l) 

Bottom  Deposit  (uq/Ko) 

Aldrin 

0.00 

<0.10 

L i ndane 

0.00 

<0.10 

Chlordane 

0.00 

<0.50 

DDD 

0.00 

<0.  A2 

DOE 

0.00 

<0.38 

DOT 

0.00 

<0.88 

Dieldrin 

0.00 

<0.15 

Endr i n 

0.00 

<r>.  10 

Heptachlor 

0.00 

<0. 10 

Heptachlor  Epoxide 

0.00 

<0.10 

PCB's 

0.00 

0.00 

Malathion 

0.00 

<0.20 

Parathion 

0.00 

<0.13 

Di az i non 

0.00 

<0.  10 

Methy lparath i on 

0.00 

<0.13 

2 , A-D 

0.00 

- 

2.A.5-T 

0.00 

- 

S i 1 vex 

0.00 

- 

TABLE  14.  Surface  Water  Criteria  for  Pualic  Water  Supplies 


Consti tuent  or  characteristic 


Permissable  Desirable 

criteria  criteria Paraaraoh 


Phys  i ca 1 : 

Color  (color  units) 

Odor 

Temperature* 

Turbidity 

Mi crob io log i ca 1 : 

Col i form  organisms 

Fecal  col i forms 

Inorganic  chemicals: 

Alkal  ini ty 

Ammon i a 

Arsen i c* 

Bar i urn* 

Boron* 

Cadmi urn* 

Chloride* 

Chromium,*  hexavalent 

Copper* 

Dissolved  oxygen 

F 1 uor i de* 

Hardness* 

Iron  (filterable) 

Lead* 

Manganese*  (filterable) 

Nitrates  plus  nitrites* 

pH  (range) 

Phosphorus* 

Se 1 eni urn* 

Silver* 

Sul  fate* 

Total  dissolved  solids* 

(filterable  residue). 

Uranyl  ion* 

Zinc* 

Organic  chemicals: 

Carbon  chloroform  extract*  (CCE) 

Cyan i de* 

Methylene  blue  active  substances* 

0 i 1 and  grease* 

Pest  i c i des : 

A 1 d r i n* 

Ch I ordane* 

DDT* 

D i e 1 d r i n* 

Endr in* 

Heptachlor* 

Heptachlor  epoxide* 

L i ndane* 

Methoxych I or* 

Organic  phosphates  plus 

carbamates . 

Toxaphene* 

Herbicides : 

2 , 4-D  plus  2,4,5-T,  plus  2,4,5-TP* 
Phenols* 
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harrat i ve 

. . . do 

...  do 

10,000/100  ml *  1 

2,000/100  ml1 

(mg/1 ) 

Narrat i ve 

0.5  (as  N) 

0.05 

1.0 

1.0 

0.01 

250 

0.05 

1.0 

>4  (monthly  mean) 

>3  (individual  sample) 

Narrat i ve 

. . . do 

0.3 

0.05 

0.05 

10  (as  N) 

6.0-8. 5 

Narrative 

0.01 

0.05 

250 

500 

5 

5 

0.15 

0.20 

0.5 

V i rtua I ly  absent 

0.017 

0.003 

0.042 

0.017 

0.001 

0.018 

0.018., 

0.056 

0.035 

0. 12 

0.005 

0.1 

0.001 


Radioactivi ty:  (pc/1) 

Gross  beta* 1 ,000. 

Rad  ium-226* 3 

Stront  i urn- 90* 10.  . . . 


<10 1 

Virtually  absent. ...2 

Narrat  i ve 3 

Vi rtual ly  absent. . . .4 

<100/100  ml  1 5 

<20/100  ml1 5 

(mg/1 ) 

Narrat  i ve 6 

<0.01 7 

Absent 8 

. . .do 8 

...  do 9 

. . . do 8 

<25 8 

Absent 8 

Virtually  absent. ...8 
Near  saturation. ...  10 

Narrat  i ve 11 

do 12 

Virtually  absent. ...8 

Absent 8 

. . . do 8 

Virtually  absent. ..13 

Narrat  i ve 14 

do 15 

Absent 8 

...  do 8 

<50 8 

<200 16 

Absent 17 

Virtually  absent. ...8 

<0.04 18 

Absent 8 

Virtually  absent. ..19 
Absent 20 

. . .do 21 

. . .do 21 

. . .do 21 

. . .do 21 

. . .do 21 

. . .do 21 

, . .do 21 

. . .do 21 

. . .do 21 

. . .do 21 

. . .do 8 

..  .do 21 

do 8 

(pc/1 ) 

.<100 8 

<1 8 

■ <2 8 


*The  defined  treatment  process  has  little  effect  on  this  constituent. 

‘Microbiological  limits  are  monthly  arithmetic  averages  based  upon  an  adequate  number  of  samples. 
Total  coliform  limit  may  be  relaxed  if  fecal  coliform  concentration  does  not  exceed  the  specified 

1 i m i t . 

As  parathion  in  cholinesterase  inhibition.  It  may  be  necessary  to  resort  to  even  lower  concen- 
trations for  some  compounds  or  mixtures.  See  par.  21. 


71* 


The  current  levels  of  radioactive  elements  found  in  the  surface  water 
under  discussion  are  all  well  below  the  established  limits.  (For 
further  information  refer  to  Tables  1 3~ 1 3d , IA.) 

PLANTS  (AQUATIC) 


No  detailed  list  of  aquatic  plants  is  avilable  for  the  program 
area.  However,  the  following  is  a list  of  plants  which  are  commonly 
found  under  similar  conditions.  These  plants  may  or  may  not  exist  in 
this  locale. 

Vascular  plants:  According  to  Muenscher's  "Aquatic  Plants  of  the 

United  States"  (28)  the  following  vascular  plants  are  found  in  Wyoming. 
Cattails  (Typha  lat i fol i a) 

Arrowhead  (Sagi ttar ia  cuneata , Sag i ttar ia  lati fol ia) 

Bur  Reed  (Spargan i urn  angust i fol i urn,  Spargan i urn  eurycarpum, 
Spargan i urn  mi n imum,  Spargan i urn  multi peduncu I a turn) 

Broad- leaved  pondweed  (Potamogeton  ampl ? fol ? us ) 

Sago  pondweed  (Potamogeton  pect i natus ) 

Pondweed  (Potamogeton  a 1 p 1 nus , Potamogeton  cr i spus  , 
Potamogeton  epi hydrus  , Potamogeton  f i br i I 1 osus  , 

Potamogeton  f i 1 i formi s , Potamogeton  fol iosus  , 

Potamogeton  grami neus , Potamogeton  i 1 1 i noensus  , 

Potamogeton  natans  , Potamogeton  nodosus , 

Potamogeton  prae longus , Potamogeton  pus i 1 1 us  , 

Potamogeton  r i chardson i i , Potamogeton  robb i ns i ? , 
Potamogeton  vag i natus 

Widgeon  grass,  Ditch  grass  (Ruppi a mar i t ima ) 

Horned  pondweed  (Zann i che ilia  pa lustr i s) 

Arrow  grass  (Triglochin  ma r i t i ma , Tr i g 1 och i n paiustris) 

Water  plantain  (A1 isma~plantago  aquatica) 

Narrow- 1 eaved  water  plantain  [A1  i sma  grami neum) 

Waterweed  (Anachar ? s canadens i s , Anachar i s occ i denta 1 i s ) 
Foxtail  (Alopecurus  aequalis) 

Slough  grass  (Beckmann i a syz i gachne ) 

Bluejoint  grass  (Ca 1 amagrost i s canadensis) 

Brook  grass  (Catabrosa  aquat i cal 

Manna  grass  (Glyceria  borea 1 ? s , G lycer i a grand i s , G 1 ycer  i a 
pauc i flora , G 1 ycer i a striata) 

Canary  grass  (Phalaris  arund i nacea) 

Reed  (Phragm?  tes  commun i s ) 

Cord  grass (Spart i na  pect i nata) 

Sedge  (Carex  aquat i 1 i s , Carex  lanug i nosa , Carex  1 as i ocarpa , 
Carex  i nf lata  , Carex  ves  ? car i a ) 

Spike  rush  (E leochar i s acicu laris , E 1 eochar i s ca 1 va  , 

E ieochar i s paiustr i s , E leochar i s un 1 g 1 umus , 
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Eleochar i s rostel lata) 

Hard-stem  bulrush  (Sc i rpus  acutus ) 

Three-square,  Shore  rush  (Sc i rpus  amer i canus ) 

Bulrush,  Club  rush  (Scirpus  heterochaetus , Sc i rpus  pa  1 udosus , 
Sc i rpus  olney i ) 

Great  bulrush.  Soft-stem  bulrush  (Sc i rpus  va 1 i dus ) 

Rush  (Juncus  bait? cus ) 

Water  smar tweed  (Polygonum  amph i b i urn) 

Smartweed,  Knotweed (Polygonum  cocci neum,  Polygonum  punctatum) 
Glasswort,  Samphire  (Sal icornia  rubra) 

Seaside  buttercup  (Ranunculus  cymbalaria) 

Spearwort  (Ranuncu  1 us  f 1 ammu  1 a~) 

Buttercup,  Crowfoot  (Ranunculus  purshii) 

White  water-crowfoot  "(Ranunculus  aquatilis) 

Water  cress  (Nasturt i urn  of f i c i na 1 el 
Awlwort  (Subular ia  aquat i ca ) 

Marsh  ci nquefoi 1 (Potentilla  palustris) 

Water  starwort  (Cal  1 i triche  pa  1 ustr is ) 

Waterwort  (E 1 at i ne  amer i canal 
Water  purslane  (Ludv i g i a pa  1 ustr i s ) 

Mare's-tail  (Hippuris  vulgaris) 

Water  milfoil  (Myr iophyl lum  exalbescens,  Myriophyllum 
heterophy 1 1 urn.  My r i ophyl 1 urn  vert i ci 1 latum) 

Berula (Berula  ~pus ilia) 

Water  parsnip  (Sium  suave) 

Sea  milkwort  (G 1 aux  mar i t i ma) 

Buck  Bean,  Bog  Bean  (Menyanthes  t r i fol i ata ) 

Hedge  Hyssop  (Gratiola  neglecta) 

Mudwort  (Limosel la  subu lata) 

Monkey  flower (Mimulus  guttatus ) 

American  brookl i me (Veronica  americana) 

Bladderwort  (Utr i cular i a vulgar i s) 

Quillwort  ( I soetes  bolander i , Isoetes  occ i denta 1 i s ) 

Horsetail  (Equisetum  fluviatile~) 

Water  clover  (Mars i lea  vest i ta) 

Additional  vascular  plants  found  in  Wyoming,  according  to  "How  to 

Identify  and  Control  Water  Weeds  and  Algae"  (29)  follow. 

American  Elodea  (Elodea  canadensis) 

Waterstargrass  (Heteranthera  dubia) 

Phytoplankton : 

Various  algae 

Floating  vascular  plants:  According  to  Muenscher's  "Aquatic 

Plants  of  the  United  States"  (28)  the  following  floating  plants  are 
found  in  Wyoming. 

Duckweed  (Lemna  minima,  Lemna  minor,  Lemna  t r i su 1 ca) 
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Large  duckweed  (Spi  rodela  polyrni za) 

Hornwort,  CoontaTl  fSeratophy  1 1 urn  demersum) 

Yellow  Water  Lily,  Spatterdock  (Nuphar  polysepalum) 

Additionally,  Wa ter  Pennywort  (Hydrocotyle  spp.)  is  also  found  in 
Wyoming  and  is  cited  in  "How  to  Identify  and  Control  Water  Weeds  and 
A1 gae"  (29) . 

PLANTS  (TERRESTRIAL) 

Flora:  The  BLM  inventory  (11)  states  that  the  vegetation  in  the 

proposed  treatment  area  can  be  divided  into  four  major  types:  brush 

and  shrubs,  grass,  broadleaf  trees,  and  conifers.  The  dominate  vegeta- 
tion is  the  brush-shrub  type.  This  type  generally  has  an  associated 
understory  of  grasses  and  is  also  classified  as  a shrub-grass  subtype. 

On  occasion  grasses  will  be  slightly  more  dominant  depending  upon  soils 
and  moisture.  The  less  numerous  types  are  the  grass  and  the  broadleaf 
or  conifer  tree  types. 

According  to  the  BLM  inventory  (11)  six  different  ecological  types 
with  unique  vegetative  subtypes  exist  in  the  proposed  treatment  area 
and  are  listed  below. 

Winter  Range  (juniper  - sagebrush)  (Figure  7) 
major  species:  Juniper  (Juniperus  spp.) 

Ponderosa  Pine  (Pin us  ponderosa) 

Big  Sagebrush  (Artemisia  tridentata) 
Bitterbrush  (Purshia  spp.l 
Mountain  Mahogany  (Cercocarpus  montanus) 
Grasses 

Riparian  Zone  (North  Platte  River)  (Figure  8) 
major  species:  Willow  (Sa 1 i x spp. ) 

Cottonwood  fPopu 1 us  spp.) 

Alder  (Alnus  spp.) 

Grasses  and  Shrubs  (including  understory) 

Sagebrush  Steppe  (Figure  9) 

major  species:  Big  Sagebrush  (Artemisia  tridentata) 

Black  Sagebrush  (Artemisia  nova) 

Rabbitbrush  (Chrysothamnus  spp.) 

Winterfat  (Eurotia  lanataT 

Shadscale  Saltbush  (Atr i pi  ex  confert i fol i a) 
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Bud  Sagewort  (Artemi s i a sp i nescens ) 
Bottlebrush  Squ i r re  1 ta i 1(S i tan i on  hystrix) 
Indian  Ricegrass  (Oryzopsis  hymenoides) 
Bluegrass  (Poa  spp.) 

Fourwing  Saltbush  (Atriplex  canescens) 
Antelope  Bitterbrush  (Purshia  tridentata) 
Plains  Larkspur  (Delphinium  geyeri ) 

Halogeton  (Halogeton  glomeratus) 

Purple  Prai  rie  Clover  (Peta los temon  purpureus) 

The  following  is  a list  of  vegetation,  which  according  to  the  Soil 

Conservation  Service,  (133)  is  native  to  the  area. 

Precipitation  zone  20  inches  plus  mountains. 

Elevation:  7,000'  - 10,000' 

Woodland  species: 

Lodgepole  Pine  (Pinus  contorta  latifolia) 

Douglas  Fir  (Pseudotsuga  minziesii) 

Alpine  Fir  (Abies  iasiocarpa) 

Aspen  (Popu 1 us  spp . ) 

Grassland  species: 

Bluebunch  Wheatgrass  (Agropy ron  spi catum) 

Columbia  Needlegrass  (Festuca  spp . ) 

Spike  Fescue  (St i pa  spp . ) 

One-spike  Danthonia  (Danthonia  unispicata) 

Black  Sagebrush  (Artemi s i a noval 
Big  Sagebrush  (Artemisia  tridentata) 

Snowberry  (Symphor i carpos  racemosus ) 

Numerous  forbs 

Precipitation  zone  10  to  1^  inches  High  Plains  Southeast. 

Elevation:  6,500'  - 7,500' 

Woodland  species: 

Cottonwood  (Popu 1 us  spp.)  on  lowland  sites 
Grassland  species: 

Thickspike  Wheatgrass  (Agropyron  dasystachyum) 

Bluebunch  Wheatgrass  (Agropyron  spicatum) 

Low  Rabbitbrush  (Chrysothamnus  spp . ) 

Big  Sagebrush  (Artemisia  tr i dentata) 

Needleandthread  Grass  (St i pa  comata) 

Indian  Ricegrass  (Oryzopsis  hemenoides) 

Sandberg  Bluegrass  (Poa  secunda) 
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EXISTING  ENVIRONMENT 


Figure  7* 


Winter  Range  (juniper-sagebrush)  near  Bennett  Peak  Campground 


Figure  8.  Riparian  Zone  along  the  North  Platte  River,  near  Bennett  Peak 
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EXISTING  ENVIRONMENT 


Figure  9.  Sagebrush  Steppe. 


Figure  10.  Encampment  River  Canyon  at  the  confluence  of  the  South  Fork 
of  the  Minor  Creek  and  the  Encampment  River. 
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Foothill  Zone  (mountain  brush  type) 

major  species:  Subalpine  Fir  (Abies  lasiocarpa) 

Lodgepole  Pine  (Pinus  contorta  latifolia) 
Quaking  Aspen  (Populus  tremuloides) 

understory:  Fringed  Sagebrush  (Artemisia  frigida) 

Big  Sagebrush  (Artemi s i a tr  identata) 

Snowbush  Ceanothus (Ceanothus  velutinus) 

True  Mountain  Mahogany  (Cercocarpus  montanus) 
Rubber  Rabbitbrush  (Chrysothamnus  nauseosus) 
Shrubby  Cinquefoil  (Potentilla  fruticosa) 
Antelope  Bitterbrush  (Purshia  tridentata) 
Minerscandle  (Cryptantha  bradburiana) 

Closed  Field  Genta i n (Gent iana  bigelovi ) 
Geranium  (Geran i urn  spp . ) 

Russet  Buffaloberry  (Shepherdia  canadensis) 
Dandelion  (Taraxacum  officinale) 

Lupine  (Lupinus  spp.) 

Bluebells  (Mertens ? a spp.) 

Penstemon  (Penstemon  spp.) 

Clover  (Tr i fol i urn  spp . ) 

Grasses 


Encampment  River  Canyon  (Primarily  sagebrush  - short  grass  prairie) 
(Figure  10) 

major  species:  Sagebrush  (Artemi s i a spp . ) 

Short  grasses 
Aspen  (Populus  spp.) 

Con i fers 

Agricultural  Areas 

major  species:  Various  species  of  hay 

Winter  Wheat 
Alfalfa 

Willows  (Salix  spp.) 

Native  Sagebrush  (Artemisia  spp.) 

Short  Grasses 

Precipitation  zone  15  to  19  inches  Foothills  and  Mountains  South- 
east. 


Elevation:  7,500'  - 10,000' 

Woodland  species: 


Blue  Spruce  (Piceas  pungens) 

Lodgepole  Pine  (Pinus  contorta  latifolia) 
Ponderosa  Pine  (Pinus  ponderosal 

Grassland  species: 

Bluebunch  Wheatgrass  (Agropy ron  spi catum) 
Western  Wheatgrass  (Agropyron  smi th i i ) 
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Neeleandthread  yrass  (St  1 pa  comata ) 

Idaho  Fescue  (Fes tuca  i dahoens i s) 

Antelope  Bitterbrush  (Purshia  tridentata) 

Black  Sagebrush  (Ar tem i s i a noval 

No  plants  proposed  for  threatened  or  endangered  status  are  known 
to  occur  in  the  area.  (See  Appendix  13  for  the  proposed  threatened 
or  endangered  plants  of  Wyoming.) 

ANIMALS  (AQUATIC) 


The  following  is  an  inventory  of  the  aquatic  animals  found  in  the 
program  as  reported  by  the  BLM  (11)  and  the  Aquatic  and  Terrestrial 
Animal  Listing  for  North  Platte  River  Drainage  by  the  State  Game  and 
Fish  Department  (30). 

Mamma  1 s : 

Beaver  (Castor  canadens i s ) 

Muskrat  (Ondatra  z i beth i cus ) 

Raccoon  (Procyon  lotor ) 

Water  Shrew  (Sorex  palustri s) 

River  Otter  (Lutra  canadensis) 

B i rds  : 

Common  Loon  (Gav i a immer) 

Gadwall  (Anas  strepera) 

Red  Head  '(Ay  thy  a amer  i cana) 

Lesser  Scaup  (Ay thya  af f i ni s) 

Common  Goldeneye  (Bucepha 1 a clangula) 

American  Coot  (Fu 1 i ca  amer i cana) 

American  Avocet  ( Recurv i rost ra  americana) 

Killdeer  (Charadrius  vociferus) 

Spotted  Sandpiper  (Ac t i t i s macularia) 

Greater  Yellowlegs  (Totanus  melanoleucus) 

Lesser  Yellowlegs  (Totanus  flavipes) 

Least  Sandpiper  (Erol i a mi  nut  ilia) 

Wilson's  Phalarope  (Steganopus  tricolor) 

Herring  Gull  (Larus  argentatus) 

Ring-Billed  GuH  (Larus  de  lawarens  i s ) 

Franklin's  Gull  (Larus  pipixcan) 

California  Gull  (Larus  ca 1 i forn i cus ) 

Forster's  Tern  (Sterna  forster i ) 

Common  Snipe  (Cape  11a  gallinago) 

Belted  Kingfisher  (Megacery le  a 1 cyon 
Long-billed  Marsh  Wren  (Te lmatody tes  palustris) 

Yellow-headed  Blackbird  (Xanthocepha 1 us  xanthocepha 1 us ) 
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Red-winged  Blackbird  (Agelaius  phoenicius) 

Dipper  (Cinclus  mexicanus) 

Western  Flycatcher  (Empi donax  difficilis) 

Mallard  (Anas  platyrhynchos ) 

Pintail  (Anas  acuta) 

American  Green-winged  Teal  (Anas  crecca  carol i nens i s) 

American  Widgeon  (Anas  americana) 

Northern  Shoveler  (Anas  clypeata) 

Common  Merganser  (Mergus  merganser) 

Eared  Grebe  (Pod i ceps  caspi cus ) 

Western  Grebe  (Aechmorphorus  occ ? denta 1 i s ) 

Double-crested  Cormorant  (Pha 1 acrocoras  aur i tus ) 

Pied-billed  Grebe  (Podilymbus  podiceps) 

Great  Blue  Heron  (Ardea  herod i as) 

Canada  Goose  (Branta  canadens i s ) 

Bufflehead  (Bucephala  albeola) 

Virginia  Rail  (Rail  us  limicola) 

Sora  Rail  (Porzana  carol i na ) 

Blue -winged  Teal  (Anas  d i scors) 

White  Pelican  (Pelecanus  erythrorhynchos ) 

Amphibians  and  Reptiles: 

Clouded  tiger  salamander  (Ambystoma  tigrinum  nebulosum) 
Northwestern  or  boreal  toad (Bufo  boreas  boreas) 

Boreal  chorus  frog  (Psuedacris  triseriata  maculata) 

Leopard  frog  (Rana  pi piens ) 

Western  spotted  frog  (Rana  pret iosa  pret i osa ) 

-■Northern  wood  frog  (Rana  sy  1 vat  i ca) 

Eastern  short-horned  lizard  (Phrynosoma  douglassi  brevirostre) 
Eastern  yellow-bellied  racer  (Coluber  constrictor  f lavi ventr i s) 

'■Rare  species  in  Wyoming  according  to  the  Wyoming  Game  and  Fish 
Dept.  (13*0. 


Fish: 


Cutthroat  trout  (Sa Imp  clarki ) 

Rainbow  trout  (Saimo  gai rdner i ) 

Brown  trout  (Saimo  trutta) 

Brook  trout  (Sa 1 ve 1 i nus  font i ne 1 is) 

Longnose  Dace  (Rh i n i chthys  cataractae) 

Wal leye  (St i zosted i on  vi treum  v i treum) 

Carp  (Cypr i nus  carp io) 

Longnose  sucker  (Catostomus  catostomus) 

White  sucker  (Catostomus  commersoni) 

Creek  Chub  (Semot i 1 us  atromaculatus) 

Johnny  darter  (Estheostoms  nigrum) 

According  to  the  BLM  (11),  no  endangered  or  threatened  fish  species 
and  their  habitats  have  been  identified  in  the  proposed  program  area. 
This  may  be  due  to  the  lack  of  base  line  information  about  the  fishery 
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resource  in  the  Unit. 

I nvertebrates : 

Stoneflies  (Chloroper lidae , Perlodidae,  Nemouridae, 

Pteronarc i dae , Perlidae) 

Dragonflies  (Gomphidae) 

Damselflies  (Coenagr ion i dae , Argionidae) 

Waterboatmen  (Corixidae) 

Backswimmers  (Notonect i dae) 

Giant  water  bugs  (Be lostomat i dae) 

Water  striders  (Gerridae) 

Creeping  water  bugs  (Nancoridae) 

Alderflies  (Sialidae) 

Caddisflies  (Brachycent r i dae , G 1 ossosomat i dae , Hydropsych i dae , 

L i mneph i 1 i dae , Psychomy i i dae , Rhyacoph i 1 i dae  , Phrygane i dae , 
Leptocer i dae , Hydropt i 1 i dae , Hel i copsych i dae  , Lepidostoma- 
t i dae) 

Predaceous  diving  beetles  (Dytiscidae) 

Riffle  beetles  (Elmidae) 

Leaf  beetles  (Chrysome 1 i dae) 

Aquatic  larvae,  terrestrial  beetle  adults  (Helodidae) 

Weevils  (Curcu 1 i on i dae) 

Most  larvae  and  adults  aquatic  (Hyd raen i dae) 

Water  scavenger  beetles  (Hydroph i 1 i dae) 

All  larvae  and  adults  aquatic  (Dryopidae) 

Crawling  water  beetles  (Haliplidae,  Heterocerci dae , Histeridae) 
Moth  flies  (Psychod i dae ) 

Aquatic  caterpillar  (Moth)  (Pyralidae) 

Mayflies  (Ephemeridae,  Leptoph leb i i dae , Baetidae,  Ephemerelli- 
dae,  Caenidae,  T r i cory th i dae , S i ph 1 onur i dae , Hept i qen i i dae) 
Biting  midges  (Heleidae) 

False  crane  flies  (Li riopeidae) 

Snipe  flies  (Rhagionidae) 

Black  flies  (Simuliidae) 

Horse  flies,  deer  flies  (Tabanidae) 

Midges  (non-biting)  (Tend i ped i dae) 

True  crane  flies  (Tipulidae) 

Net-winged  midges  (Blepharocer i dae) 

Flower  flies  (Syrphidae) 

Mosquitoes  (Culicidae) 

Dance  flies  (Empididae) 

Phantom  midges  (Dixidae) 

Pouch  snails  (Physidae) 

Limpets  (Ancylidae) 

Pond  snails  (Lymnaeidae) 

Orb  snails  (Planorbidae,  Amnicolidae) 

Clams,  mussells  (Sphaeridae,  Unionidae) 

Planaria  (P lanar i i dae) 

Aquatic  earthworms  (Lumbr i cul i dae , G lossoscol ec i dae , Naididae) 
Horsehair  worms  (Gordiidae) 

Seed  shrimps  (Order:  Podocopa) 

Water  fleas  (Order:  Cladocera) 


Scuds,  s i deswiminers  (Talidridae,  Gammaridae) 
Crayfish  (Astacidae,  Cambarinae) 


ANIMALS  (TERRESTRIAL) 


The  following  species  of  mammals,  birds  and  reptiles  occur  in 
habitats  typical  of  areas  to  be  treated,  according  to  the  BLM  (ll)  and 
the  State  Game  and  Fish  Department's  Aquatic  and  Terrestrial  Animal 
Listing  for  North  Platte  River  Drainage  (30). 

Mamma  1 s : 

Snowshoe  Hare  (Lepus  amer i canus) 

Pika  (Ochotona  princeps) 

Uinta  Chipmunk  (Eutami~as  umbrinus) 

Yellow-bellied  Marmot  (Marmota  f lavi ventr is) 

Red  Squirrel  (Tami asc i urus  hudsonicus) 

Gapper's  Red-backed  Vole lethr ionomys  gapperi) 

Porcupine  (Ereth i zon  dorsatum) 

Black  Bear  (U rsus  amer  i cana) 

Elk  (Cerbus  canadensis) 

Eastern  Cottonta i 1 (Sy 1 vi 1 agus  f 1 or i danus ) 

Black-tailed  Jackrabb i t (Lepus  ca 1 i forn i cus ) 

Richardson's  Ground  Squirrel  (Spermoph? 1 us  r i chardson i i ) 

Th i rteen- 1 i ned  Ground  Squirrel  (Spermoph i 1 us  tr i deceml i neatus) 
White-tailed  Prairie  Dog  (Cynomys  leucurus) 

Opossum  (Pi de lphi s v i rq ini  ana) 

Desert  Cottontail  (Sylvilagus  audubonii) 

Least  Chipmunk  (Eutami as  mi nimus) 

*Black-footed  Ferret  (Mus  te 1 a n i gr i pe) 

Deer  Mouse  (Peromyscus  maniculatus) 

Montane  Vole  (Mi  c rot  its  montanusl 
Long-tailed  VoTe  (Microtus  longicaudus) 

Prairie  Vole  (Microtus  ochrogaster) 

Heather  Vole  (Phenacomys  intermedi us) 

Bushy-tai led  Wood  Rat (Neotoma  c i nera) 

American  Badger  (Taxidea  taxus) 

Long-tailed  Weasel  (Mustela  frenata) 

Coyote  (Can i s latrans) 

Bobcat  (Lynx  ruf us ) 

Ord's  Kangaroo  Rat  (Pi podomys  ord i i ) 

Plains  Harvest  Mouse  (Re i throdontomys  meqalotis) 

Northern  Grasshopper  Mouse  (Onychomys  leucoqas te r ) 
Golden-mantled  Ground  Squirrel  (Spermoph i 1 us  lateralis) 

Striped  Skunk  (Mephitis  mephitis) 

Townsend's  Bat  (Plecotus  townsendii) 

American  Pronghorn  Antelope  (Antilocapra  americana) 

* Rare  species  in  Wyoming  according  to  Wyoming  Game  and  Fish 
Dept . ( 1 3*0  • 
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Fox  Squirrel  (Sciurus  niqer) 

White  tailed  Deer  ( Odocoi leus  vi rg i n i anus ) 

Mule  Deer  (Odocoi leus  hemionus) 

White-tailed  Jackrabbit  (Lepus  townsendii) 

Rocky  Mountain  Bighorn  Sheep  (Ovis  canadens i s ) 

Norway  Rat  (Rattus  norveg i cus ) 

House  Mouse  (Mus  musculus) 

Vagrant  Shrew~TSorex  vagrans) 

Masked  Shrew  (Sorex  cinerus) 

Merriam's  Shrew  (Sorex  merriami) 

Dwarf  Shrew  (Sorex  nanusl 
Long-eared  Myotis  (Myotis  evotis) 

Little  Brown  Myotis  (Myotis  lucifugus) 

Long-legged  Myotis  (Myotis  volans) 

Small -footed  Myotis  (Myotis  subulatus) 

Silver-haired  Bat  (Las i onycter i s noctivagans) 

Big  Brown  Bat  (Eptesicus  fuscus) 

Hoary  Bat  (Las i urus  ci nereus) 

Red  Bat  (Las i urus  borea 1 i s ) 

“Spotted  Bat (Euderma  macu latum) 

Spotted  Skunk  (Spi logale  putor i us) 

Red  Fox  (Vulpes  fulva) 

Plains  Pocket  Gopher  (Geomys  bursar i us) 

* Rare  species  in  Wyoming  according  to  Wyoming  Game  and  Fish 
Dept.  (13*0. 


Birds: 

/ 

Tree  Swallow  (Iridoprocne  bicolor) 

Bank  Swallow  (Riparia  riparia) 

Rough-winged  Swallow  (Stelgidopteryx  ruficollis) 
Water  Pipit  (Motacilla  flava) 

Bobolink  (Dolichonus  oruzivorus) 

Red-tai led  Hawk (Buteo  jama i cens i s ) 

Blue  Grouse  (Dendragapus  obscurus)" 

Great  Horned  Owl  (Bubo  vi rg i n i anus ) 

Common  Flicker  (Colaptes  cafeTl 
Long-eared  Owl  (As i o otusl 

Yellow-bellied  Sapsucker  (Sphyrapicus  varius) 

Hairy  Woodpecker  (Dendrocopos  villosusl 
Downy  Woodpecker  (Dendrocopos  pubescens) 

Northern  Three-toed  Woodpecker  (P i c i de¥  tridactylus) 
Dusky  Flycatcher  (Empidonax  oberholseri ) 

Steller's  Jay  (Cyanocitta  stelleri) 

Gray  Jay  (Per?  soreus  canadens i s) 

Clark's  Nutcracker  (Nucifraga  col umb i ana) 
Black-capped  Chickadee  (Parus  atricapi 1 lus) 

Mountain  Chickadee  (Parus  qambe 1 i ) 

White-breasted  Nuthatch  (Sitta  carol i nens i s ) 

Brown  Creeper  (Certh i a fam? 1 i ar i s ) 

House  Wren  (Troglodytes  aedon) 

American  RobTn  (Turdus  migratorius) 
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Townsend's  Solitaire  (Myadestes  townsendl) 

Hermit  Thrush  (Hylocichla  guttata) 

Swainson's  Thrush  (Hylocichla  ustulata) 

Veery  (Hylocichla  f uscescens) 

Mountain  Bluebird  (Sialia  currocoides) 
Ruby-crowned  Kinglet  (Regulus  calendula) 

Bohemian  Waxwing  (Bombycilla  garrula) 

Warbling  Vireo  (Vi reo  gi 1 vus) 

Orange-crowned  Warbler  (Vermi vora  celata) 

Yellow  Warbler  (Dendroica  petechial 

Mac  Gillivray's  WarbTer  (Oporornis  tolmiei) 

Wilson's  Warbler  (Wi 1 son i a pus  ilia) 

Western  Tanager  (P ? ranga  1 udovi ciana) 

Black-headed  Grosbeak  (~Pheucticus  melanocephalus) 
Evening  Grosbeak  (Hesper i phona  vesper t i na ) 
Cassin's  Finch  (Carpodacus  cassini i) 

Lazuli  Bunting  (Passerina  amoina) 

American  Redstart  (Setophaga  ruticilla) 
Brown-headed  Cowbird  (Molothrus  ater) 

Western  Bluebird  (Sialia  mexicanal 
White-crowned  Sparrow  (Zonotrichia  leucophrys) 

Fox  Sparrow  (Passerel la  i 1 iaca) 

Lincoln's  Sparrow  (Melos piza  1 i ncol n i ? ) 

Rufous  Hummingbird  (Se  1 aspTtorus  rufus) 
Green-tailed  Towhee  (Chlorura  chlorura) 

Turkey  Vulture  (Coragyps  atratus) 

Swainson's  Hawk  (Buteo  swa i nson i ) 

Ferruginous  Hawk  (Buteo  regal isT 
Marsh  Hawk  (C i reus  cyaneus ) 

Me r 1 in  (Fa  1 co  col umbar i us ) 

*Peregrine  Falcon  (Falco  peregrinus) 

* Bur rowing  Owl  (Speoty to  cunicularia) 

Sage  thrasher  (Oreoscoptes  montanus) 

Lark  Bunting  (Calamospiza  melanocorys) 

Savannah  Sparrow  (Passercul us  sandw? chens i s ) 
Grasshopper  Sparrow  (Ammod ramus  savannarum) 

Vesper  Sparrow  (Pooecetes  grami neus) 

Lark  Sparrow  (Chondestes  grammacus ) 

Sage  Sparrow  (Amph i spi za  belli) 

Common  Nighthawk (Chorde i les  minor) 

Barn  Swallow  (Hi rundo  rust i cal 
Short-eared  Owl  (As io  flammeus) 

Black-billed  MagpTe  (Pica  pica) 

Common  Crow  (Corvus  brachvrhynchos ) 

Starling  (Sturnus  vulgaris) 

House  Sparrow  (Passer  domes t i cus) 

House  Finch  (Carpodacus  mexicanus) 

Pine  Siskin  (Spinus  pinup 
American  Goldfinch  (Spi nus  t r i st i s) 

Song  Sparrow  (Melospi za  me lod i a) 


*Rare  species  in  Wyoming  according  to  Wyoming  Game  and  Fish 
Dept.  (13*0- 
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Golden  Eagle  (Aqui la  chrysaetos) 

Bald  Eagle  (Ha  1 i aeetus  lencocephal us) 

Horned  Lark  (Eremophila  alpestris) 

Loggerhead  Shrike  (Lanius  1 udov i c i anus ) 

Western  Meadowlark  (Sturne 1 1 a neglecta) 

Tree  Sparrow  (Sp i ze 1 la  arboreal 
Rough- legged  Hawk  (Buteo  1 agopus ) 

Lesser  Goldfinch  (Spinus  psa 1 1 r i a) 

Sage  Grouse  (Cent rocercus  urophas i anus ) 

Mourning  Dove  (Zenaida  macroura) 

Brewer's  Blackbi rd  (Euphagus  cyanocepha 1 us) 

Rufous-sided  Towhee  (Pipilo  ery throphtha lmus ) 

Gray-crowned  Rosy  Finch  (Leucosticte  tephrocotis) 

Rock  Dove  (Columbia  Jivial 

Rept i les : 

Sagebrush  Lizard  (Sceloporus  graciosus) 

'■Western  Smooth  Green  Snake  fopheodrys  verna  1 i s ) 

Common  Bui  1 Snake  (P i tuoph i s melanoleucas) 

Eastern  Short-horned  Lizard  (Phrynosoma  douglassi) 

Prairie  Rattlesnake  (Crotalus  viridis) 

Red-sided  Garter  Snake  (Thamnophis  sirtalis) 

Western  Plains  Garter  Snake  (Thamnophis  radix) 

Wandering  Garter  Snake  (Thamnophis  elegans) 

-'■Rare  species  in  Wyoming  according  to  Wyoming  Game  and  Fish 
Dept.  (13*0. 

INVERTEBRATES  (INSECTS) 


The  insects  listed  below  have  been  reported  in  three  publications 
(3 1 ~33) - The  list  might  not  include  all  of  the  species  present  in 
Carbon  County,  Wyoming,  buy  the  data  comprises  the  best  available  in- 
format i on . 

The  following  list  of  insects  found  in  Wyoming  is  from  the,  "Check- 
list of  the  Insects  in  Wyoming,"  Agricultural  Experimental  Station, 
University  of  Wyoming  (31): 

Order  Hymenoptera  (Bees,  Wasps,  and  Ants) 

Nemat us  vent ra 1 i s 
Cephus  c i nctus 
Wesmae 1 i a pendul a 
Buathra  spp. 

C 1 i stopyga  canadens i s 
Col pognathus  he  1 vus 
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D i adegma  i nsul are 
D i adromus  helvolus 
Ectopimorpha  spp. 

Enicospilus  merdar i us 
Exyston  excelsus 
Ge 1 i s tene 1 1 us 
Heterischnus  spp. 

Mesoleptus  s~pp. 

Phobocampe  pol 1 i pes 

Rhyssa  a 1 asken i s 

Pentapria  nj  gr i pes 

Holopyga  vent ra 1 i s 

Camponotus  vi c i nus 

Las i us  al ienus 

Tapi  noma  sess  i 1 i 

Anci strocerus  ad i abatus 

Ep i syron  Oregon 

Pompi 1 us  (Ammosphex)  1 uctuosus 

Pompi 1 us  (Ammosphex)  occ i denta i i s 

Anci stromma  d i st i ncta 

As tata  nubecu 1 a bechte 1 i 

Bembecinus  quinquespinosus 
lerceris  conifrons 

Cercer i s f i n i t ima  f ini tima 

Cercer ? s n i grescens  n i grescens 

Cercer i s ruf i noda 

Lest  ? ca  con f 1 uenta 

Orybe 1 us  un i g 1 umi s 

Sten i ol a elegans 

St  ? gmus  amer  ? canus 

Andrena  (Ty 1 andrena)  ha  1 1 i i 

Andrena  heterura 

Nomadops i s sc i tul a sc i tul a 

Me  1 i ssodes  (Eume 1 i ssodes) confusa 

Nomada  a rt i cu  1 ata 

Py robombus  b?  fari us  bi far i us 

Dial  ictus  occ i denta 1 i s 

Dial  ictus  pru i nos i formi s 

Dial  ictus  tegular i formi s 

Evy laeus  ruf i comi s 

Hoi  ictus  ( Ho  I i c tliT)  rub  i cundus 

Las  ? og lossum  t r i zonatum 

L i thurge  api col  is 

Megachile  (L i tomeqachi le)  gent i les 

Osmia  (Chienosmia)  nanu  1 a 

Ste I is  (Che  1 ynTa)  permaculata 

The  following  list  of  insects  reported  from  Wyoming  is  from  Science 
Monograph  23,  May  1971  (32): 

Order  Lepidoptera  (Butterflies  and  Moths) 

E rynn i s i ce 1 us 


Erynn i s pers i us  f reder i ck i 

Pyrgus  centaureae  1 ok i 

Prygus  rural  i s 

Thorybes  mex i cana  nevada 

Hesper i a harpa 1 us 

Hesper i a juba 

Oar i sma  gar i ta 

Ochlodes  sylvanoides  napa 

Pol i tes  draco 

Pol i tes  myst i c dacotah 

Pap i 1 io  ployxen i s as  ter i us 

Papi 1 i o rutulus  rutu 1 us 

Papi  1 i o ze  1 i caort  goth i ca 

Parnassius  phoebus  sayii 


Col i as  alexandra  alexandra 
Col i as  meadii  meadii 


Col i as  phi lod i ce  er i phy 1 e 
Colias  scudderii  scudderi i 


Phoeb i s sennae  eubu le 
Anthocar i s sara  j u 1 i a 
Pieris  beckeri i beckeri  i 


P i er i s napi  macdunnough i i 
Pieris  rapae 

Pieri s s i sybmr i i el i vata 
Callophrys  sheridanii  sheridanii 


Euch 1 oe  auson i des  col oradens i s 

Callophrys  ( Incisal  ia)  eryphorT  eryphon 

Ca 1 lophrys  ( Incisal ia)  fotis  schryver? 

Ca I lophrys  ( Incisal i a ) pol i os 

Celastr ina  argi ol us  c i nerea 

G laucopsyche  lygdamus  pro 

Harkenc 1 enus  t ? tus  t i tus 

Hypaurot i s crysa 1 us 

Lycae i des  me  1 i ssa  me  1 i s s a 

Lycaena  dorcas  dorcas 

Lycaena  heteronea  klotsi 


Lycaena  nivalis  brown i 


Lycaena  rub i dus  sirius 

Plebeius  (IcarTcia)  i^arioides  lycea 

Plebejus  ( I car i c i a ) shasta  minnehaha 

Plebe jus  saep i ol us  saepiolus 

Satyr i urn  acad i ca  montonens i s 

Satyr i urn  behri i cross i 

Satyr i urn  f u 1 i g i nosum  f u 1 i q i nosum 

Saty r i urn  saep i urn  saepi urn 

Bolpr i urn  be  1 Iona 

Bo  lor i um  se 1 ene  tol landensis 

Chlosyne  gorgone  car  lota 

Ch losyne  pol 1 a colydon 

Euphydryas  anicia  bernadetta 

Euphydryas  anicia  eurythion 

Euphydryas  edi tha  a lebark i 

Euptoi eta  claudia 
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L i men i t i s we i demeyer i i we i demeyer i i 

Nymphal i s ant iopa 

Nymphal i s mi  1 bert i furc i 1 lata 

Phyciodes  campestris  cam i 1 1 us 

Phyc i odes  pallida  pallida 

Polygon i a hy 1 as 

Polygon i a satyrus  satyrus 

Polygonia  zephyrus 

Speyer i a at  1 ant i s electa 

Speyer i a atlant  ? s hesper i s 

Speyer ia  ca 1 1 i ppe 

Speyer i a cybe 1 e char lott i ? 

Speyer i a eg  1 e i s secreta 
Speyer ia  hydaspe  sakunta 1 a 
Speyer i a mormon i a eurynome 
Speyer i a zerene  s ? nope 
Vanessa  carye 
Cercyon i s oetus  charon 
Coenonympha  tu 1 1 i a ochracea 
Ereb i a epi psodea  ep ? psodea 
Neomi noi s r i d i ngs i i r i d i ngs  i i 
Oenei s chryxus  chryxus 


The  following  list  of  insects  if  from  the  University  of  Wyoming 

publication,  "The  Mosquitos  of  Wyoming"  (33): 

Order  Diptera  (Flies,  Mosquitos) 

Anopheles  pseudopunt i penn i s franc i scanus 

Aedes  campest r i a 

Aedes  cataphyl la 

Aedes  c i nereus 

Aedes  dorsal ? s 

Aedes  excruc i ans 

Aedes  f i tch i i 

Aedes  f lavescens 

Aedes  hexodontus 

Aedes  ? dahoens i s 

Aedes  impiger 

Aedes  impl icatus 

Aedes  i ncrepi tus 

Aedes  n i gromacu 1 i s 

Aedes  pul latus 

Aedes  spencer i i 

Aedes  tr? seriatus 

Aedes  vexans 

Culex  tarsal i s 

Cu 1 i seta  i mpat i ens 

Cu 1 i seta  i nc ? dens 

Cu 1 i seta  i nornata 
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ECOLOGICAL  INTERRELATIONSHIPS 

The  following  discussion  is  taken  from  the  BLM  inventory  ( 1 1 ) . 

Relationships  between  vegetation  and  non-living  components:  In 

the  winter  range  portion  of  the  area  the  lack  of  soil  in  the  exposed 
rock  zones  results  in  scattered  vegetative  growth.  A broad  grass  cover 
has  not  developed.  The  climate  is  somewhat  harsh  with  frequently  gusty 
winds,  and  long  cold  winters;  but  erosion  is  not  a problem. 

The  high  water  table  and  rich  deep  soils  of  the  riparian  zones 
strongly  affect  the  types  of  vegetation  growing  there  and  the  dominant 
species  are  typical  only  in  these  zones.  Some  stream  bank  erosion  is 
occurring,  which  appears  to  be  natural,  rather  than  man-caused.  Periodic 
flooding  occurs  in  these  natural  floodplains. 

The  foothills  are  a transition  zone  between  a forest  community  and 
a sagebrush-grass  community.  Transition  zones  are  generally  areas  of 
great  plant  diversity.  The  i nterspe rs i on  of  the  various  vegetative 
cover  types,  topography,  and  the  presence  of  water,  help  to  make  these 
areas  rich  in  both  diversity  and  in  numbers  of  plants  and  animals. 

The  soils  of  the  area  are  generally  low  to  medium  in  fertility  and 
are  susceptible  to  some  leaching.  Erosion  has  created  some  of  the  vari- 
ability in  the  vegetative  types  found  throughout  the  area.  The  climate 
of  the  area  is  generally  considered  severe,  with  cold  and  often  severe 
winters  and  strong  winds.  High  winds  create  stress  to  vegetation  by 
causing  excessive  water  loss  from  the  plants  and  from  the  soil. 

Along  the  bottom  of  the  Encampment  River  Canyon  a protected  environ- 
ment occurs  which  provides  a more  hospitable  area  for  a variety  of  vege- 
tative species.  The  moist,  fertile  area  along  the  canyon  bottom  has 
resulted  in  a typically  deciduous  riparian  zone.  Several  species 
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exhibit  more  vigor  here  than  along  the  higher,  colder,  more  windswept 
slopes.  In  the  sharply  undulating  terrain  of  this  area  the  major  aspen/ 
conifer  timbered  zones  occur  in  the  protected  valleys  and  on  the  high, 
moist  slopes.  Although  erosion  is  not  now  a problem,  the  thin  soils 
covering  most  of  the  area  are  fragile.  Flooding  potential  is  moderate 
in  the  area's  drainages.  This  area  is  a transition  zone  between  a 
forest  community  and  a sagebrush-grass  community  and  therefore,  is 
similar  to  those  areas  described  as  foothills. 

The  generally  deeper,  fertile  soils  (combined  with  good  irrigation 
potential)  have  been  exploited  by  man  for  agricultural  purposes.  The 
climate  is  often  severe  with  long,  cold  winters  and  strong  winds.  High 
winds  create  stress  to  vegetation  by  causing  excessive  water  loss  from 
the  soil.  Most  of  the  soil  cover  is  in  a stable  condition  which  will 
not  eas i ly  erode. 

The  climate  of  the  sagebrush  steppe  area  is  generally  considered 
severe,  with  cold  and  often  severe  winters  and  strong  winds.  High  winds 
create  stress  to  vegetation  by  causing  excessive  water  loss  from  the 
plants  and  from  the  soil. 

Relationship  between  animals  and  vegetation:  A complex  relation- 

ship exists  in  all  biotic  communities  with  the  flow  of  energy  and 
material  and  is  often  called  the  food  chain.  Primary  consumers  (herbiv- 
ores or  plant  eaters)  in  the  biotic  community  are  the  rodents,  lagomorphs 
(rabbits  and  hares)  and  larger  mammals  such  as  deer,  elk,  bighorn  sheep, 
and  domestic  livestock.  Virtually  all  energy  utilized  by  animals  passes 
from  plants  to  animals  by  consumption  of  the  plants  by  herbivores.  The 
quantity  and  quality  of  vegetation  consumed  by  herbivores  is  therefore 
extremely  important  since  it  represents  the  total  amount  of  energy 
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available  not  only  to  the  herbivores  but  also  to  the  carnivores  (meat 
eaters)  that  feed  upon  them.  As  a biotic  community  becomes  more  di- 
verse, the  complexity  of  each  of  the  feeding  (trophic)  levels  increases-- 
from  producer  (plants)  to  primary  consumers  (herbivores)  to  secondary 
and  tertiary  consumers  (carnivores)  and  finally  to  decomposers  (bacteria 
and  fungi).  As  diversity  of  an  ecosystem  increases,  so  does  its  com- 
plexity and  its  stability. 

In  the  winter  ranges  the  deer  browse  species  are  slowly  deteriora- 
ting, resulting  in  a downward  trend  in  winter  habitat  quality.  The 
scattered  juniper  provide  protective  cover  for  songbirds,  and  cover 
for  smaller  mammals. 

The  Encampment  River  Canyon  area  is  a critical  mule  deer  winter 
range,  and  also  provides  winter  habitat  for  some  elk.  Bighorn  sheep 
live  there  year  round.  The  browse  species  of  plants  growing  there  show 
signs  of  moderate  to  heavy  use  by  these  wildlife  species.  Livestock 
use  is  concentrated  on  the  more  level  canyon  bottomland  where  taller, 
more  lush  grass  is  available.  Shade  trees  occur  there  also.  The 
slopes  in  this  area  are  steep  enough  to  limit  livestock  use.  Because 
of  these  factors,  livestock  use  is  excessively  heavy  along  the  bottom 
of  the  Encampment  River  Canyon. 

The  winter  range,  foothill.  Encampment  River  Canyon  and  sagebrush 
steppe  areas  have  a great  variety  of  vegetation  and  good  browse  com- 
position. Browse  species  utilized  by  deer  and  antelope  are  present. 
These  browse  plants  are  utilized  mostly  in  the  fall  and  winter.  During 
The  spring  and  summer,  the  food  habits  of  deer  change  primarily  to 
grasses  and  forbs.  During  the  spring,  the  grasses  are  eagerly  sought 
after  because  of  their  succulence  and  high  nutritional  value.  They 
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are  also  the  first  plants  to  become  green.  Since  most  forbs  grow 
during  summer  and  early  fall,  that  becomes  the  time  of  heaviest  use 
by  big  game  animals. 

Because  deer  and  antelope  usually  establish  separate  winter  and 
summer  ranges,  vegetation  is  rarely  over-used  on  the  summer  ranges. 

Big  game  animals  are  distributed  over  larger  areas  in  the  summer  and 
that  gives  plants  a chance  to  rest  and  grow.  On  winter  ranges  problems 
may  exist  because  less  food  is  available,  lower  nutrition  of  plant 
species,  and  because  animals  are  more  concentrated  and  often  are  com- 
peting for  the  same  plants. 

Most  of  the  forage  utilized  throughout  the  year  by  deer,  elk,  and 
livestock  is  found  on  the  more  gentle  terrain,  and  the  vegetation  on 
the  steeper  slopes  of  the  canyon  walls  is  not  utilized  as  much.  The 
vegetation  on  the  steeper  slopes,  therefore,  is  in  a less  disturbed  con- 
dition. In  the  areas  of  heavier  forage  utilization,  natural  succession 
has  been  altered. 

Important  food  and  cover  are  provided  in  the  riparian  vegetation 
zones,  benefiting  both  domestic  livestock  and  wildlife.  Nesting  areas 
and  hunting  perches  for  raptors  are  provided  by  the  larger  trees.  Most 
of  the  vegetation  is  not  in  a deteriorating  state,  but  beavers  have 
damaged  the  cottonwoods  and  willows  in  a number  of  locations.  The 
agricultural  production  along  this  zone  benefits  ranching  interests. 
During  the  winter,  livestock  are  commonly  fed  on  the  agricultural  areas. 

Normal  browsing  and  grazing  generally  stimulates  plant  growth  and 
vigor.  Therefore,  a symbiotic  relationship  is  established  between  some 
plants  and  the  animals  using  them.  This  relationship  is  beneficial  to 


both . 
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Relationship  between  animal  species;  Another  set  of  complex  re- 
lationships that  exists  between  man  and  ecosystem  is  the  competition 
for  food.  For  example,  coyotes  are  common  hunters  in  this  area,  living 
primarily  on  rodents  and  some  deer.  Raptors  both  hunt  and  nest  there, 
commonly  feeding  on  small  rodents.  The  livestock  grazed  there  are 
utilized  by  man,  as  are  some  deer  which  are  hunted  by  man. 

Predator-prey  relationships  exist  in  all  biotic  communities.  The 
complexity  depends  upon  the  number  of  interrelated  species  in  the  eco- 
system. As  a general  rule,  the  numbers  of  predators  depend  upon  the 
abundance  of  their  prey,  and  predation  may  regulate  the  numbers  of  the 
prey . As  predator  populations  increase,  they  will  consume  a progress- 
ively larger  number  of  prey,  until  the  prey  populations  begin  to  decline 
As  the  prey  diminishes,  the  predators  are  faced  with  less  and  less  food, 
and  they  in  turn  decline.  In  time  the  number  of  predators  will  be  so 
reduced  by  starvation  that  the  reproduction  of  the  prey  will  more  than 
balance  their  loss  through  predation.  The  prey  will  then  again  increase 
followed  shortly  by  an  increase  of  predators.  This  cycle  may  continue 
indefinitely,  since  the  prey  is  never  quite  destroyed  by  the  predator 
and  because  the  predator  is  never  completely  eliminated. 

Competition  for  forage  and  space  between  herbivores  (primary  con- 
sumers) exists  to  a varying  degree.  This  is  particularly  evident  dur- 
ing the  winter  season  when  both  space  and  forage  quality  and  quantity 
become  limiting  factors  in  most  biotic  communities. 

Relationship  between  animals  and  non-living  components:  The  rough 

rocky  nature  of  the  winter  range  area  provides  for  a variety  of  mammal 
species.  Nesting  areas  for  raptors  usually  occur  in  the  rougher  more 
isolated  zones.  On  the  windblown  slopes  some  winter  feed  is  available 
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tor  deer. 

In  the  riparian  zones,  fish  populations  are  productive  due  to  the 
good  water  quality,  favorable  stream  flows,  adequate  pool  to  riffle 
ratios  and  excellent  populations  of  aquatic  insect  life  resulting  from 
good  riffle  conditions.  Drinking  water  is  also  provided  as  a habitat 
requirement  of  livestock  and  wildlife.  Cliffed  areas  provide  nesting 
zones  for  swallows  and  some  raptors. 

The  Encampment  River  Canyon  area  is  winter  range  for  mule  deer, 
elk,  and  bighorn  sheep  because  of  the  presence  of  windblown  slopes  and 
milder  winter  conditions.  The  fertile  soils  of  the  drainage  bottoms 
produce  lush  forage  for  both  livestock  and  wildlife.  The  sharp  relief 
occurring  in  this  area  provides  protective  cover  to  a variety  of  wild- 
life species.  Water  is  available  in  most  drainages. 

Food,  cover,  water  and  space,  and  arrangement  of  the  components 
are  the  basic  habitat  requirements  for  all  wildlife  species.  The 
vegetation  of  the  area  provides  the  food  and  most  of  the  cover  required 
by  the  animals.  Space  is  determined  by  the  population  numbers  and 
population  dynamics  of  the  respective  animal  species.  Competition  for 
space  and  possibly  for  forage  may  occur  during  severe  winters  when 
little  food  is  available  and  where  there  are  few  windswept  slopes. 

The  topography  is  such  that  it  does  not  provide  a limiting  factor 
to  the  animal  populations.  Gullies  and  draws  provide  cover,  yet  do 
not  create  barriers  to  movement.  There  is  usually  a sufficient  number 
of  south  and  west  exposures  that  remain  relatively  free  of  heavy  snows 
and  drifts,  as  well  as  a relatively  large  proportion  of  windswept  ridges 
that  remain  cleared  of  snow  through  most  winters.  Available  water  is 
not  a limiting  factor  because  there  are  sufficient  perennial  and 
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intermittent  streams  throughout  the  area. 

The  nutrient  cycle  is  completed  by  the  work  of  the  decomposers. 

These  organisms  are  essential  for  the  decay  of  animal  and  plant  bodies. 
They  are  responsible  for  the  subsequent  return  of  minerals  and  nutri- 
ents back  to  the  soil,  ready  to  cycle  through  the  system  again. 

HUMAN  VALUES 

Landscape  Character:  Various  landscape  types  exist  within  the 

program  area. 

Encampment  River  Canyon  Area  (See  Figure  10) 

This  area  of  steep  relief  and  incised  drainages  exhibits  interest- 
ing land  forms  and  vegetative  patterns.  Landscape  color  combinations 
are  attractive,  with  contrasts  occurring  between  the  aspen  and  conif- 
erous forested  areas.  A strong  contrast  occurs  where  forests  meet  the 
predominate  sagebrush-grasslands  of  this  area.  Rock  outcroppings  also 
add  to  visible  color  combinations.  Riparian  vegetation  zones  also  add 
to  the  landscape's  quality.  The  autumn  color  display  is  particularly 
interesting  in  this  area. 

Water  is  a major  landscape  component,  especially  in  the  Encampment 
River  Canyon  where  riffles  and  white  water  are  a major  attraction.  The 
vegetative/geologic  combinations  found  here  are  unique  to  this  region 
of  Wyoming. 

The  area  is  essentially  free  from  aesthetically  undesirable  features, 
and  little  human  influence  can  be  noted  by  most  visitors.  Several  good 
roads  and  a number  of  two-track  roads  cross  the  area. 

Landscape  Characteristics: 

Form:  Strongly  undulating,  massive,  incised  drainages 

Line:  Riparian  vegetation  and  timbered  growth  along  most 
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drainages  create  interesting  forest  fringe  lines. 

Numerous  drainages  also  create  deep  slightly  winding 
lines  on  the  landscape. 

Color:  Some  dull  color  combinations  are  exhibited  by  the  areas 

of  exposed  igneous  rock  zones. 

Texture:  Major  textures  are  the  land  forms,  with  some  rugged 

cobbled  effect  by  smaller  exposed  rock  zones  on  the 
upper  slopes  and  steeper  drainages. 

Vegetative  Characteristics: 

Form,  Line,  Texture:  The  forested  fringe  areas  create  the  most 

noticeable  contrasts  in  lines  and  textures. 
Sagebrush  appears  clumpy  when  within  a mile 
of  the  viewer. 

Color:  The  sagebrush  grassland  of  the  dryer  slopes  is  typically 

colored  with  dull  greens,  greys,  yellows  and  browns.  The 
deciduous  riparian  zones  exhibit  bright  greens  throughout 
the  summer,  becoming  grey  in  late  fall  and  winter.  Aspen 
and  coniferous  timbered  areas  add  interesting  shades  of 
green  to  the  landscape.  During  autumn  the  areas  decid- 
uous trees,  primarily  aspen,  produce  a flamboyant  color 
display  across  the  area. 

Bennett  Peak  and  Lands  Bordering  the  National  Forest  (See  Figure  11) 

The  often  steep  North  Platte  River  drainage  dominates  the  landscape 
in  this  area.  The  slopes  along  the  river  are  commonly  massive  and 
covered  with  randomly  exposed  igneous  rocks  interspersed  with  conifers 
that  give  hillsides  a polk-a-dot  look.  Strongly  rolling  sagebrush 
covered  hills  are  another  major  component  of  the  landscape. 
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EXISTING  ENVIRONMENT 
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Figure  11.  Bennett  Peak  and  the  surrounding  land  showing  a variety  of 
habitat  types. 


Figure  12 
Valley. 


Ranching  and  agricultural  lands  in  the  North  Platte  River 
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Asoen  and  coniferous  growth  through  this  area  create  attractive 
line  and  color  contrasts  with  the  area's  varied  relief.  Colors  of  the 
river  and  exposed  rock  often  play  an  important  role.  The  North  Platte 
River  is  a major  contributor  to  the  area's  interesting  landscape.  De- 
ciduous growth,  primarily  aspen,  produces  an  autumn  color  display  that 
generates  interest  area-wide. 

The  local  landscape  combinations  found  in  this  area  are  unusual 
to  this  region  of  Wyoming. 

f 

No  major  scenic  intrusions  occur  here.  A few  operating  ranches 
and  State  Highway  130  crossing  the  area  are  the  major  evidences  of 
human  activity. 

Landscape  Characteristics: 

Form,  Texture:  Land  form  is  dominated  by  the  North  Platte  River 

drainage  which  is  steep  and  somewhat  rugged.  The 
river  winding  through  the  area  is  a major  landscape 
component.  Scattered  surface  rock  creates  a rough 
surface  texture.  Strongly  rolling  hills  with  steep 
side  drainages  are  also  characteristic. 

Line:  The  North  Platte  River  drainage  and  numerous  steep  side 

drainages  create  deep  lines  on  the  landscape. 

Color:  Scattered  surface  rock  of  igneous  origin  adds  dark  and 

dull  colors  to  the  area. 

Vegetative  Characteristics: 

Form,  Line,  Texture:  The  scattered  coniferous  growths  on  much  of 

the  area  create  a strong  dotted  texture  on 
the  area's  hillsides.  Vegetation  type 
changes  lines,  primarily  where  timbered 
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areas  meet  sagebrush  zones,  and  also  where 
there  are  riparian  zones  occupying  the  major 
dra i nages . 

Color:  The  sagebrush  prairie  usually  exhibits  dull  greys,  greens, 

yellows,  and  browns.  Coniferous  growth  is  dark  green 
year-round,  becoming  more  defined  during  winter  months. 
Aspen  and  other  shrubby  deciduous  growth  add  interesting 
shades  of  green  to  the  landscape,  and  exhibit  a colorful 
floral  display  during  autumn. 

Beaver  Creek  Hills  (Rolling  Hill  Zone) 

The  Beaver  Creek  Hills  are  a moderately  rolling  zone  of  hills.  A 
sagebrush  prairie  predominates  the  land,  with  several  zones  of  scattered 
coniferous  growth.  Scattered  surface  rock  creates  a rough  texture  at 
several  locations.  The  entire  area  exhibits  predominately  dull  colors 
from  rock,  soil,  and  prairie  vegetation.  Water  is  not  a landscape  com- 
ponent. This  type  of  area  is  fairly  common  in  this  region.  Little 
human  activity  is  evident  on  the  landscape;  some  fences  and  a few  two- 
track  roads  cross  the  otherwise  barren  land. 

Landscape  Characteristics: 

Form,  Line,  Texture:  Broadly  rolling  hills  of  moderate  relief, 

minor  drainage  lines,  and  some  scattered  sur- 
face rock  are  the  predominate  components. 

Color:  Surface  rock  and  soil  colors  are  dull  greys,  browns,  and 

ye  1 1 ows . 

Vegetative  Characteristics: 

Form,  Line,  Texture:  The  scattered  coniferous  growth  found  in  a 


few  areas  gives  these  areas  a dotted  appear- 
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ance.  The  predominate  sagebrush-grassland  creates 
minor  lines  where  vegetative  changes  occur  along 
minor  drainages.  Sagebrush  growth  creates  a 
clumpy  texture  when  viewed  within  a mile. 

Color:  Colors  are  generally  dull  grey,  greens,  yellows  and  browns. 

Beaver  Creek  Hills  (Agricultural  Zone) 

This  is  primarily  an  agricultural  area  in  a gently  rolling  land- 
scape. Some  of  the  more  undulating  hills  are  vegetated  with  native  sage- 
brush and  short  grasses.  Hay  fields  and  wheat  fields  create  an  irregular 
patchwork  effect  on  the  land.  Edges  of  irrigated  fields  seldom  create 
straight  lines  due  to  rolling  variations  in  topography  that  limit  the 
lands  which  can  be  irrigated.  Vegetative  color  contrasts  are  an  inter- 
esting feature  of  the  landscape.  Water  in  the  small  lakes  and  streams 
of  this  area  plays  a moderate  role  in  landscape  character.  Riparian 
zones  along  these  drainages  are  quite  noticeable. 

This  type  of  rural  agricultural  area  generates  interest  that  is 
further  enhanced  by  the  smaller  ranches  which  dot  the  landscape.  Human 
intrusions  play  only  a small  negative  role  in  total  landscape  quality, 
since  most  human  activities  add  to  this  area's  picturesque  rural  char- 
acter. 

Landscape  Characteristics: 

Form,  Line,  Texture:  Broad,  slightly  rolling  landscape.  Drainages 

create  some  minor  lines. 

Color:  Geologic  colors  are  dull  in  the  few  places  where  rock  and 

soil  are  exposed . 

Vegetative  Characteristics: 

Form,  Line,  Texture:  Irrigated  and  cultivated  agricultural  areas 
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create  a weaving  patchwork  effect  on  the 
land.  Riparian  zones  are  an  important  feature. 
Color:  A variety  of  shades  of  green  occur  throughout  the  spring, 

summer,  and  fall.  Winter  wheat  grown  here  gives  some  of 
the  land  a bright  green  color.  Spring  and  summer  months 
see  the  landscape  exhibit  a variety  of  shades  of  green, 
browns  and  yellows.  Deciduous  riparian  zones  show  inter- 
esting fall  color  changes.  Winter  colors  are  generally 
dull. 

Baggot  Rocks 

The  Baggot  Rocks  are  an  interesting  area  of  large  rounded  igneous 
rocks  sparsely  vegetated  with  scattered  conifers  and  sagebrush.  These 
rock  features  rise  some  500  feet  above  the  surrounding  area.  Colors 
are  generally  dull  but  varied.  Much  of  the  area  is  composed  of  pinkish 
color  exposed  rock.  Water  is  a component  of  the  landscape  in  Rainbow 
Canyon  where  the  Encampment  River  cuts  through  the  Baggot  Rocks  to 
reach  the  North  Platte  River. 

This  type  of  landscape  is  unique  both  locally  and  regionally.  The 
Sweetwater  Rocks  some  100  miles  to  the  north  resemble  the  Baggot  Rocks, 
but  they  are  much  larger. 

This  area  is  essentially  free  of  undesirable  aesthetic  features. 
Landscape  Characteristics: 

Form:  Massive  mounds  of  igneous  rocks 

Line:  Rounded,  some  drainage  lines 

Color:  Pinks,  greys 

Texture:  Rugged,  rounded 

Vegetative  Characteristics: 
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Form,  Line,  Texture:  Scattered  conifers,  primarily  junipers,  dot 

the  rocks  creating  a spotted  texture.  The 
riparian  vegetation  zone  along  Rainbow 
Canyon  creates  a major  landscape  line. 

Color:  Predominately  duller  greens,  greys,  browns,  and  yellows, 

but  brighter  greens  occur  in  the  deciduous  growth  along 
the  Encampment  River. 

North  Platte  River  Valley,  Bennett  Peak  to  Saratoga  (See  Figure  11) 

The  North  Platte  River  Valley  dominates  the  landscape  here.  The 
water  flow  itself  is  a major  landscape  component;  however,  the  well 
developed  riparian  vegetation  zone  of  cottonwoods  and  willows  is  the 
most  striking  feature.  The  lower  Brush  Creek  drainage  is  similar  to 
the  rest  of  the  area  and  is  also  included. 

The  land  form  is  a moderately  sloping  valley  with  a nearly  level 
alluvial  bottom.  Soils  and  rock  are  exposed  along  the  river  in  a few 
locations.  During  summer  the  riparian  zone  and  adjacent  irrigated  hay- 
fields  exhibit  bright  greens.  The  area  is  primarily  vegetated  with 
deciduous  growth,  resulting  in  a colorful  autumn  display  as  leaves 
change.  Dull  greys  and  browns  prevail  throughout  the  winter. 

This  type  of  area  is  somewhat  unusual  in  this  region  of  Wyoming. 

Ranching  and  agricultural  activities  in  this  area  mix  harmoniously 
with  the  area's  visual  patterns.  (See  Figure  12) 

Landscape  Characteristics: 

Form,  Line,  Color,  Texture:  A moderately,  sloping  river  valley 

with  a predominate  level  alluvial 
bottom.  The  winding  North  Platte 


River  creates  a broadly  weaving  line 
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an  the  landscape. 

Vegetative  Characteristics: 

Form,  Line,  Texture:  Riparian  vegetation  zones  along  the  North 

Platte  River  and  Brush  Creek  create  major 
forms  and  broadly  weaving  lines  along  the 
river  bottom.  Agricultural  lands  appear  as 
a patchwork  of  colors,  contrasts  and  texture 
d i f ferences . 

Color:  Riparian  zones  exhibit  a variety  of  greens  throughout  the 

summer,  becoming  dull  greys  and  browns  in  winter.  Agri- 
cultural lands  which  are  primarily  hayfields,  show  greens, 
yellows  and  browns. 

SOC IQ-CULTURAL  INTERESTS 

Socio-cul tural  values  associated  with  the  area  are  very  high  when 
viewed  in  the  aggregate.  Table  15  shows  soc io-cul tura 1 values  for  the 
program  area.  The  groups  or  organizations  affiliated  with  the  values 
are  included,  as  is  the  nature  of  the  respective  values. 

The  significance  of  the  interests  in  Table  15  are  indicated  by 
the  letters  A-C  in  the  table.  The  information  listed  in  the  table  in- 
dicates values  that  are  other  than  economic.  For  example,  the  Bald 
Eagle  has  no  economic  value,  but  it  is  the  National  Bird  and  represents 
a value  which  goes  far  beyond  the  dollar.  Its  soc i o-cu 1 tura 1 value  is 
of  national  significance. 

South  Encampment  Critical  Winter  Range 

The  area  is  utilized  by  deer,  elk,  and  bighorn  sheep,  and  it  is  con- 
sidered by  BLM  to  be  a region  of  critical  winter  range  for  the  deer  and 
sheep.  Therefore,  it  probably  is  necessary  for  the  survival  of  a 
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Table  15. 

Socio-Cul tural 

Interest  Areas  and 

The i r Va 1 ues 

Interest 

V a 1 ue* 

Nature  of  Value 

Af f i 1 i ated  Group 

Encampment 
Mining  District 

B 

Hi stor i ca 1 

General  Population 
Historical  Groups 

Ranch i nq  Li fe 
Style 

A 

T rad i t i ona 1 

Rural  Population 
General  Population 

Cattle  and  Sheep 

B 

Aesthet i c 

General  Population 

Sagebrush  P ra i r i e 

B 

Aesthet  i c 

General  Population 

Archeolog i ca 1 
Sites 

A 

Hi stor i ca  1 , 
(Cul tura  1 ) , 
Educat i ona 1 

General  Population 
Archeological  Groups 
Universities 

Encampnent-Rawl ins 
Stage  Road 

C 

Hi stor  ? ca 1 

General  Population 
Historical  Groups 

Saratoga  Stage 
Stop 

C 

H i stor i ca 1 

Historical  Groups 

Ante  1 ope 

A 

Aesthet i c , 
Recreat i ona 1 

General  Population 
Wildlife  Groups 

Deer 

A 

Aesthet i c , 
Recreat ional 

General  Population 
Wildlife  Groups 

Elk 

A 

Aesthet i c , 
Recreat ional 

General  Population 
Wildlife  Groups 

Sma 1 1 Game 

C 

Aesthet i c , 
Recreational 

General  Population 
Wildlife  Groups 

Coyote 

B 

Aesthet i c , 

T rad i t i ona 1 

Wildlife  Groups 
Historical  Groups 

Golden  Eagle 

A 

Aesthet i c , 

T rad i t i ona 1 

Wildlife  Groups 
General  Population 

Bald  Eagle 
(Nat i ona 1 Bird 

A 

Aesthet i c 
Tradi t ional , 
Hi stor i ca 1 

Wildlife  G roups 
General  Population 

*A. 

B. 

C. 


Indicates  National  Significance 
Indicates  Regional  Significance 
Indicates  Local  Significance 
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significant  proportion  of  those  herds.  This  is  the  area  in  which  black 
footed  ferret  and  peregrine  falcon  sightings  have  been  reported. 

The  South  Encampment  area  also  is  very  scenic,  and  has  high  quality 
fishing.  Its  aesthetic  and  recreational  potential  values  are  great. 

The  historical  significance  of  the  area  is  primarily  associated  with 
the  mining  era  and  with  related  explorations. 

The  uniqueness  of  this  area  is  enhanced  by  the  fact  that  several 
diverse  physical,  biological,  and  cultural  features  occur  there  in  a 
relatively  small  site. 

Soc i a 1 Well-Being 
Population  Change 

Table  16  "Population  Change..."  shows  the  population  of  towns  in 
the  general  vicinity  of  the  program  area  from  1950-1970  and  estimates 
for  1975  and  1980.  Note  that  the  population  decreased  from  1950-1970, 
then  increased.  This  pattern  corresponds  to  the  decline  in  coal  pro- 
duction due  to  the  change  from  coal  to  diesel  fuels  by  the  railroads 
in  the  1950's.  The  populations  are  expected  to  increase  in  the  listed 
towns  to  levels  much  higher  than  previously  occurred.  The  increases 
are  projected  upon  the  basis  of  expected  energy  development  projects. 


Table  16.  Population  Change  1950  - 1980^ 


Place 

1950 

YEAR 

I960 

1970 

1975 

1980 

Elk  Mountain 

196 

190 

127 

195 

235 

Encampment 

288 

333 

321 

315 

385 

Hanna 

1,326 

625 

A60 

1,150 

3,000 

Elmo 

213 

91 

53 

200 

-- 

Medicine  Bow 

328 

392 

^55 

580 

0 

00 

LTV 

Vrom  the  Rawlins 

District 

Soc i a 1 - 

Economic  Profi 

le 
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Present  estimates  place  Saratoga's  current  population  at  1,350,  reflect- 
ing growth  within  the  past  few  years. 

Personal  Income 

Real  personal  income  has  increased  in  an  amount  disproportionately 
greater  than  the  population  increases  noted  since  1970.  This  is  due  to 
great  increases  in  employment  in  the  extractive  industries  (mining) 
that  have  developed  north  of  the  program  area.  According  to  data 
supplied  by  the  Wyoming  Employment  Security  Commission,  the  average 
weekly  wage  in  the  mining  industry  in  Carbon  County  in  197^  was  $270. 

The  average  weekly  wage  for  all  other  sectors  of  the  economy  was 
approximately  $162. 

The  Wyoming  Employment  Security  Commission  reports  that  unemploy- 
ment in  Carbon  County  in  1972  was  approximately  3-2  percent  for  the 
year.  It  is  likely  that  unemployment  in  the  program  area  is  currently 
that  or  less;  no  data  are  available  to  make  the  determination.  None- 
theless, the  percentage  unemployment  value  for  the  planning  area  is 
far  below  the  national  average. 


iv. 


ANALYSIS  OF  PROPOSED  ACTION  AND  ALTERNATIVES 


ANTICIPATED  IMPACTS 
Ai  r 

It  must  be  assumed  that  with  each  application  of  Tordon,  Banvel, 
and  2,^-D  herbicides  some  air  contamination,  with  possible  negative 
environmental  effects,  will  occur.  However,  air  contamination  occur- 
ring from  volatilization  (evaporation  or  sublimation),  or  directly  from 
spray  vapor  and  dust,  will  be  minimal  and  temporary. 

Volatilization  of  a herbicide  is  a change  of  physical  state  from 
a solid  or  liquid  form  to  a gas  or  vapor.  "The  vapor  pressure  of  the 
salts  of  2,A-D  (as  well  as  other  phenoxy  or  picolinic  acid  compounds) 
is  very  low;  bioassays  in  greenhouse  and  field  studies  have  established 
a lack  of  off-target  effects  from  vaporization  of  these  salt  forms" 

(35) .  Volatility  of  a substance  increases  with  increasing  temperature. 
Volatilization  of  the  herbicides  would  be  greatest  during  the  mid-day 
hours  when  soi 1 temperatures  are  maximum. 

Air  contamination  from  spray  vapor  and  from  dust  of  bead  formula- 
tions will  occur  only  during  the  time  of  application.  Tordon,  Banvel 
and  2,4-D  herbicides  are  susceptible  to  decomposition  by  sunlight 
(ultra-violet  light).  Any  of  these  herbicides  that  are  released  into 
the  atmosphere  will  quickly  be  decomposed  and  detoxified  by  sunlight 

(36) .  Therefore,  any  adverse  impacts  to  air  quality  are  expected  to 
be  minimal  and  temporary. 

Odor  from  the  herbicide  formulations  may  temporarily  reduce  air 
quality  during  the  application  procedure  and  for  several  days  following. 

In  summary,  air  contamination  of  a gaseous  vapor  or  particulate 
matter  will  be  present  primarily  during  the  actual  spraying  process  and 
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for  a short  oeriod  thereafter. 

Sot  1 

There  would  be  some  adverse  impacts  to  the  soil  from  the  use  of 
the  proposed  herbicides;  Tordon,  Banvel  and  2,^-D.  The  most  detrimen- 
tal impact  that  is  anticipated  will  be  increased  soil  erosion  in  certain 
treatment  areas. 

When  used  at  recommended  rates,  Tordon,  Banvel  and  2,4-D  are 
generally  selective  in  action  in  that  most  grasses  are  not  susceptible 
to  them;  whereas,  most  broad-leafed  plants  are  susceptible.  If  signifi- 
cant numbers  of  non-target  broad-leafed  plants  are  removed  from  such 

\ 

sites  as  steep  slopes  and  alluvial  stream  banks,  increased  soil  erosion 
would  result.  Use  of  persistent  herbicides  such  as  Tordon  in  such 
areas  would  also  prolong  and  increase  the  soil  erosion  potential  by 
inhibiting  recolonization  by  beneficial,  deep  rooted  broad-leaf  species. 

In  most  locations  erosion  is  expected  to  be  negligible  because 
spot  treatment  of  weeds  will  not  affect  significant  stands  of  existing 
vegetation.  In  addition,  non-suscept i b 1 e grasses  are  interspersed  with 
the  weeds  and  other  broad-leafed  plants.  Most  native  grasses  will  in- 
crease in  coverage  in  response  to  reduced  competition  from  weeds  and 
broad-leafed  plants  (37).  In  some  areas,  a beneficial  effect  from  in- 
creased grass  coverage  will  be  reduced  soil  erosion. 

There  is  some  concern  regarding  the  effect  of  herbicides  on  soil 
microorganisms  and  soil  fertility.  Several  studies  have  been  conducted 
to  determine  the  effect  of  Tordon,  Banvel  and  2,^-D  herbicides  on  the 
growth  and  numbers  of  bacteria  and  fungi  in  the  soil.  Goring  et  al. 

(38)  studied  the  effect  of  Tordon  on  carbon  dioxide  evolution,  urea 
hydrolysis  and  populations  of  bacteria  and  fungi.  These  are  important 
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factors  'n  nutrient  conversion.  Tordon  applied  at  rates  as  high  as 
1000  ppm  did  not  appear  to  significantly  affect  soil  microorganisms. 

In  other  studies,  nitrification  of  ammonium  to  nitrate  and  nitrifica- 
tion of  nitrite  to  nitrate,  both  important  processes  in  soil  fertility, 
were  not  significantly  inhibited  by  100  or  1000  ppm  of  Tordon  herbicide 
(38,39)-  In  a similar  study  Tu  and  Bol len  (40)  observed  the  effects 
of  1 ppm  and  10  ppm  of  picloram  on  ammon i f icat ion , nitrification,  sulfur 
oxidation,  and  organic  matter  decomposition.  They  found  no  significant 
detrimental  effects  that  could  be  considered  important  to  soil  fertility. 
In  a study  of  the  effects  of  picloram  and  dicamba  on  soil  microflora  in 
five  Colorado  soils  May  (41)  reported  that,  "In  general  the  presence  of 
neither  dicamba  nor  picloram  appeared  to  strongly  influence  the  micro- 
flora populations  in  any  of  the  five  soils  examined."  At  the  recommended 
application  rates  of  one-quarter  to  two  lbs  Al/A  (equivalent  to  a 0.74 
ppm  maximum)  the  application  of  Tordon  will  not  have  any  detrimental 
effect  on  soil  fertility.  Several  authors  have  determined  that  dicamba 
and  2,4-D  applied  at  the  recommended  rates  will  have  a negligible  impact 
on  soil  microorganisms  and  soil  fertility  (42,  43,  44,  45). 

The  beneficial  effect  of  this  program  would  be  reduced  soil  ero- 
sion in  certain  areas.  Natural  increase  of  native  grasses  coupled 
with  increases  afforded  by  reseeding  operations  will  contribute  to 
greater  soil  stability  on  presently  unstable  sites.  Increased  soil 
fertility  may  result  from  increases  by  legumes  and  other  nitrogen  fixers, 
in  response  to  reduced  weed  competition. 

Water 

Herbicides  applied  to  treatment  areas  could  have  detrimental  en- 
vironmental effects  on  water  quality  if  allowed  to  contaminate  stream 


systems  in  high  concentrations. 


Stream  systems  in  the  treatment  area  could  be  contaminated  with 
herbicides  by  accidental  spillage,  spray  vapor  drift,  surface  water 
run-off,  and  erosion  sediments,  and  by  leached  herbicides  in  subsurface 
water  flow.  Other  possible  contamination  routes  might  include  overflow 
from  contaminated  water  storage  basins,  such  as  stock  ponds  and  reser- 
voirs, and  animal  and  plant  excretions.  Water  contamination  via  any  of 
these  routes  is  not  expected  to  reach  levels  above  1 ppm,  for  any  dura- 
tion (>2*4  hours),  in  the  North  Platte  River  or  its  tributaries.  Conse- 
quently Tordon,  Banvel  and  2,*4-D  contamination  of  the  water  systems  in 
the  treatment  area  is  not  expected  to  result  in  adverse  or  beneficial 
impacts  on  the  water  quality. 

Accidental  spillage  is  a possibility.  The  following  chart  may 
give  a better  understand i ng  of  possible  stream  contamination  in  the 
event  of  such  an  accident: 


Water  Contamination  Conversion  Chart 


1 gallon  of  water 


= 8.33  pounds 


1 cubic  foot  of  water 


= 7-^8  gallons 


1 cubic  foot  of  water 


= 62.  *4  pounds 


1 acre  foot  of  water 


= 325,851  gallons 


1 acre  foot  of  water 


= 2,718, 1^4  pounds 


1 cubic  foot  per  second 


= *4*49  gallons  per  minute 


1 cubic  foot  per  second 


= 1.98*4  acre  foot  per  day 


2.7  lbs  Al/acre  foot  of  water 


= 1 ppm 


In  essence,  to  maintain  a 1 ppm  herbicide  concentration  for  2*4  hours  in 
a stream  flowing  at  one  cubic  foot  per  second,  5.35  lbs  of  herbicide 
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active  ingredient  would  have  to  enter  the  stream  over  the  24  hour 
period.  The  lowest  flow  measured  on  the  North  Platte  River  at  a mon- 
itoring station  above  Douglas  Creek  was  60  cubic  feet  per  second  (23). 
Low  flow  rate  in  the  North  Platte  River  tributaries,  French  Creek  and 
Big  Creek,  have  been  estimated  to  be  approximately  10  cubic  feet  per 
second . 

Contamination  of  the  waterways  from  surface  water  run-off  would 
occur  and  is  anticipated  to  be  a primary  source  of  herbicide  contamin- 
ation. Such  contamination  is  not  expected  to  have  a significant  effect 
on  water  quality.  Hittle  et  al.  (46)  reported  data  from  water  samples 
taken  from  the  North  Platte  River  in  Carbon  County,  Wyoming  after 
34,000  lbs  of  2%  picloram  was  applied  to  vegetation  along  340  acres  of 
stream  bank.  A total  of  36  water  samples,  taken  before  and  after  herb- 
icide application,  were  analyzed  for  residues  of  picloram,  dicamba,  and 
2,4-D.  The  highest  levels  of  herbicide  found  were  1.73  ppb,  0.0  ppb 
and  1.2  ppb,  respectively  (see  Tables  17  and  17a).  All  of  the  above 
values  are  well  below  the  maximum  permissible  criteria  levels  estab- 
lished by  the  Federal  Water  Pollution  Control  Administration  (see  Table 
14,  Chapter  ll).  Researchers  in  other  areas  also  have  found  insignifi- 
cant quantities  of  picloram  and  dicamba  in  surface  run-off  water. 

Davis  et  al.  (48)  applied  9.3  Al/A  of  picloram  on  a watershed  area  and 
measured  stream  concentrations  after  rains.  The  highest  concentration 
detected  in  the  stream  was  0.37  ppm.  In  another  study,  Norris  (49) 
found  that,  "In  an  area  where  67%  of  a watershed  was  sprayed  in  August, 
residues  up  to  a maximum  of  78  ppb  were  detected  after  the  initial  1 
inch  storm  and  then  decreased  thereafter.  No  residues  were  found  where 
only  a small  portion  of  the  watershed  was  treated."  Evans  et  al. 


found  that  concentrations  of  herbicide  were  greater  ;n  run-off  water 
from  sod  areas  than  from  fallow  areas  (^7). 

The  proportion  of  vegetative  cover  in  a drainage  system  has  an 
inverse  relation  with  the  amount  of  sediment  contribution  to  a stream. 

In  some  areas  removal  of  vegetative  cover  would  result  in  increased 
sediment  contribution  to  the  stream.  The  adverse  effects  of  increased 
sediment  load  on  water  quality  would  be  negligible  particularly,  if 
the  specified  precautionary  measures  are  followed  in  erosion-prone 
sites. 

The  proposed  herbicides  can  be  absorbed  onto  soil  particles  in 
various  amounts.  As  a result  some  stream  sediment  deposits  would  con- 
tain low  concentrations  of  herbicide  residues  (Refer  to  Tables  17  and 
17a)  . 

Contamination  of  surface  water  systems  from  contaminated  ground 
water  will  be  minute.  Leaching  of  Tordon,  Banvel,  and  2,^-D  into  ground 
water  systems  may  or  may  not  occur  depending  on  the  temperature,  physi- 
cal characteristics  of  the  soil  and  amount  of  precipitation.  Wicks  and 
Fenster  (50)  studied  the  movement  of  picloram  through  sandy  loam  soil 
into  ground  water  systems  in  Nebraska.  Picloram  was  detected  in  A. 3% 
of  the  1,173  ground  water  samples  analyzed.  The  highest  concentration 
of  picloram  measured  was  28  ppb  in  water  samples  taken  from  irrigated 
and  non- i rri gated  plots.  On  non- i rr i gated  and  irrigated  plots  Dicloram 
was  detected  most  frequently  at  shallow  (3.5  to  5-5  ft)  water  table 
depths.  Minute  amounts  of  picloram  were  detected  in  water  samples 
taken  from  untreated  plots;  possibly  indicating  lateral  movement  of 
contaminated  ground  water. 

Water  storage  basins  may  be  contaminated  by  herbicides  carried 


Residues  of  Tordon,  Banvel  and  2,^4-D  Detected  in  Water  Samples 
taken  from  the  North  Platte  River' 
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the  same  as  micrograms  per  liter  (ug/l) 


Table  17a.  Water  Sample  Location  Sites  Along  the  North  Platte  River 


Locat ion 
Number 

1 

2 

3 

k 

5 

6 


Locat ion  Site 

North  Platte  River  near  Northgate  (T11N  R80W  Secll) 
Bridge  below  A-A  Ranch  (TlkN  R8 1 W Sec22) 

Bridge  above  Beaver  Creek  (T15N  R82W  Sec20) 
Encampment  River  at  Baggot  Bridge  (T15N  R83W  Secl7) 
Encampment  River  at  mouth  (T16N  R83W  Sec3^) 

Platte  River  at  Highway  130  (T 1 6N  R83W  Secl5) 


by  wind  or  surface  run-off.  Tordon,  Banvel  , and  2,^-D  are  susceptible 
to  photo  and  microbial  degradat  ion  which  reduce  their  phytotoxic  effects, 
especially  in  static  bodies  of  water.  Dilution  will  further  reduce  the 
detrimental  effects  to  an  infinitesimal  level  (kj , 133)* 

Aquatic  Plants 

With  certain  herbicide  formulations  and  application  procedures 
the  possibility  exists  that  there  would  be  some  adverse  impacts  to 
aquatic  plants.  In  general,  aquatic  plant  control  requires  signifi- 
cantly increased  application  rates  to  compensate  for  the  increased 
dilution  factor  in  aquatic  situations  (29).  Therefore,  the  proposed 
application  rates  for  the  control  of  rangeland  weeds  should  not  pose 
a significant  adverse  impact  upon  aquatic  vegetation. 

There  are  three  forms  of  aquatic  plants;  floating,  emergent,  and 
submerged  which  could  be  affected  by  the  three  herbicides  from  various 
exposure  routes.  Only  broad-leafed  aquatic  plants  are  susceptible  and 
would  be  affected  by  application  of  the  proposed  herbicides.  Algae, 
phytoplankton,  most  aquatic  grasses,  sedges  and  rushes  are  tolerant  to. 
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and  therefore  will  not  be  affected  by  Tordon,  Banvel  or  2,A-D  herbi- 
cides when  applied  at  rangeland  rates  (51,  52,  53,  5^,  55,  56).  Table 
1 8 presents  a partial  list  of  aquatic  plant  species  found  in  Wyoming 
and  their  relative  susceptibility  to  the  proposed  herbicides.  The 
susceptibility  ratings  for  2 , 4 - D are  shown  at  aquatic  application 
rates.  Rangeland  rates  are  significantly  lower  than  aquatic  rates  (29). 

Wind  drift  of  Banvel  or  2,A-D  spray  formulations  when  applied 
around  the  aquatic  sites  poses  the  greatest  hazard  to  emergent  broad- 
leafed  aquatic  plants.  Wind-carried  herbicide  may  contact  the  emergent 
parts  of  these  plants  and  could  cause  reduced  vitality  or  death  if  ex- 
posed to  phytotoxic  concentrations. 

All  three  forms  of  aquatic  plants  may  be  affected  by  water  con- 
taminated from  surface  water  run-off.  As  previously  discussed  in  the 

anticipated  impacts  section  on  water  contamination,  insignificant 

/ 

amounts  of  herbicides  are  expected  to  be  carried  into  drainage  systems 
by  surface  water  run-off.  In  addition,  dilution  of  herbicides  to  an 
undetectable  and  therefore  non-toxic  level  will  occur  within  a few 
hundred  yards  downstream  from  the  point  of  contamination  (^7,  133)* 
Terrestrial  Plants 

Some  broad-leafed  terrestrial  plants  would  be  adversely  affected 
by  the  herbicides  proposed  for  use  in  this  program.  Tordon,  Banvel, 
and  2,^-D  are  synthetic  auxin  herbicides.  Auxins  are  natural  plant 
hormones  which  stimulate  plant  cell  growth.  Synthetic  auxin  herbicides, 
when  applied  to  plant  shoots  and  roots,  are  absorbed  by  the  plant  and 
translocated  throughout  the  plant  tissue,  where  they  supersede  the 
action  of  the  natural  auxins.  The  result  is  that  plant  growth  is  over- 
stimulated  to  such  an  extent  that  death  occurs.  When  used  at  recommended 
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Table  18.  Aquatic  Plant  Susceptibility  to  Tordon, 


Grasses,  Sedges,  Rushes 
Cattails  (Typha  lati fol ia) 

Horsetail  (Equisetum  fluviatile) 

Bluejoint  grass  (Ca 1 amagros t i s canadensis) 

Spike  rush  (Eleocharia  spp.) 

Hard  Stem  bulrush  (Sc i rpus  acutus ) 

Three  Square,  Shorerush  (Sc? rpus  americanus) 

Bulrush,  Club  rush  (Sc i rpus  spp . ) 

Great  bulrush.  Soft-stem  bulrush  (Sc i rpus  va 1 i dus ) 
Rush  ( Juncus  ba 1 1 i cus ) 

Widgeon  grass,  Ditch  grass  (Ruppia  mari tima) 

Arrow  grass  (T r i g 1 och i n maut i ma , T r i g loch i n pal ustr i 
Manna  grass  (Glyceria  spp.) 

Reed  (Phragmi t i s commun i s ) 


Banve 1 


and  2 


1*-D 


1 


Suscept i b i 1 i ty 
Tordon  Banvel  2,^-D 


5 


s)  R' 


S 

MS 

R 


S 

s 

s 

s 

s 


R 


This  table  is  a compilation  of  data  from  the  following  sources:  Dow 

Chemical  Co.  1969-  "Tordon  Herbicide:  Relative  Plant  Susceptibility", 

(Unpublished);  G.  C.  Klingman.  1961.  "Weed  Control  as  a Science"; 

Applied  Biochemists  Inc.,  1976.  "How  to  Identify  and  Control  Water 
Weeds  and  Algae";  C.  Newbold.  1975.  "Herbicides  in  Aquatic  Systems"; 

R.  W.  Bovey.  1977.  "Response  of  Selected  Woody  Plants  in  the  United 
States  to  Herbicides",  USDA  Ag.  Handbook  No.  ^93;  H.  P.  Alley,  Univer- 
sity of  Wyoming.  Personal  Communication,  (June  1978). 

2 

R-Resistent,  MS-Moderate ly  Susceptible,  S-Suscept i ble  , l-Severely  in- 
jured or  partially  controlled  by  2,^-D,  S-I-Control  of  plant  falls  be- 
tween susceptible  and  intermediate  classification. 

3 

H.  P.  Alley,  University  of  Wyoming.  Personal  Communication,  (June  1978). 

k 

Studies  by  Dow  Chemical  Co.  and  by  G.  C.  Klingman  (1961)  indicate  the 
susceptibility  of  different  species  within  a given  genus.  Generally  it 
can  be  expected  that  members  within  the  same  genus  will  show  similar 
response  to  the  herbicide. 

^The  susceptibility  rating  for  2,^-D  is  based  on  aquatic  application 
rates  and  methods.  Rangeland  rates  are  significantly  lower. 
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Table  18  (Cont.).  Aquatic  Plant  Susceptibility  to  Tordon, 

Banvel  and  2,^-D* 


Broad-leafed  Plants 

Buttercup,  Crowfoot  (Ranunculus  purshii) 
White  water-crowfoot  (Ranunculus  aquatilis) 
Marsh  cinquefoil  (Potentilla  palustris) 
Water  milfoil  (Myr i ophy 1 1 ym  spp . ) 

Water  Plantain  (A1 i sma  p 1 antago) 

Duckweed  (Lemna  spp.) 

Water  Pennywort  (Hydrocoty le  umbel  lata) 
Yellow  Water  Lily  (Nymphaea  spp.) 

Water  Sma r tweed  (Polygonum  amphi b i urn) 
Smartweed,  Knotweed  (Polygonum  spp.) 

Seaside  buttercup  (Ranunculus  cymbalaria) 
Spearwort  (Ranunculus  f lammula) 


2 

Suscept  i b i 1 i ty  _ 
Tordon  Banvel  2,^-D'’ 


This  table  is  a compilation  of  data  from  the  following  sources:  Dow 

Chemical  Co.  1969-  "Tordon  Herbicide:  Relative  Plant  Susceptibility", 

(Unpublished);  G.  C.  Klingman.  1961.  "Weed  Control  as  a Science"; 
Applied  Biochemists  Inc.,  1976.  "How  to  Identify  and  Control  Water 
Weeds  and  Algae";  C.  Newbold.  1975-  "Herbicides  in  Aquatic  Systems"; 

R.  W.  Bovey.  1977.  "Response  of  Selected  Woody  Plants  in  the  United 
States  to  Herbicides",  USDA  Ag . Handbook  No.  ^93;  H.  P.  Alley,  Univer- 
sity of  Wyoming.  Personal  Communication,  (June  1978). 

2 

R-Resistent,  MS-Moderately  Susceptible,  S-Suscept i ble , l-Severely  in- 
jured or  partially  controlled  by  2,^-D,  S-I-Control  of  plant  falls  be- 
tween susceptible  and  intermediate  classification. 

3 

H.  P.  Alley,  University  of  Wyoming.  Personal  Communication,  (June  1978). 

4 

Studies  by  Dow  Chemical  Co.  and  by  G.  C.  Klingman  (1961)  indicate  the 
susceptibility  of  different  species  within  a given  genus.  Generally  it 
can  be  expected  that  members  within  the  same  genus  will  show  similar 
response  to  the  herbicide. 

^The  susceptibility  rating  for  2,^-D  is  based  on  aquatic  application 
rates  and  methods.  Rangeland  rates  are  significantly  lower. 
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rates  the  three  proposed  herbicides  are  selective  herbicides,  rtcsc 
broad-leafed  plants  are  susceptible  and  will  be  destroyed  by  exposure 
to  the  herbicides;  whereas,  most  grasses  are  resistant  or  tolerant 
and  will  not  be  affected.  The  basis  for  this  selectivity  is  not  com- 
pletely understood,  but  it  depends  to  some  degree  on  the  different 
morphology  and  physiology  of  broad-leafed  plants  and  grasses  (57) • 
Tordon  can  be  toxic  to  grasses  if  applied  at  rates  greater  than  the 
maximum  recommended  rate  (2  lbs  Al/A). 

In  light  of  the  preceeding  discussion  it  must  be  assumed  that 
most  non-target,  broad-leafed  plants  within  specific  spot  treatment 
sites  will  be  weakened  or  killed  by  exposure  to  any  one  of  the  three 
herbicides.  Some  non-target  plants  contiguous  with  the  treatment  site 
may  also  be  weakened  or  killed  if  exposed  to  herbicide  spray  drift  or 
to  herbicide  in  the  soil.  It  is  not  anticipated  that  significant  num- 
bers of  non-target  broad-leafed  plants  will  be  exposed  to  the  herbicide 
at  a single  treatment  site.  During  the  five  year  treatment  program 
many  non-target  plants  would  be  eliminated.  It  is  unknown  whether  this 
effect  on  the  broad-leafed  plants  can  be  construed  as  a significant  ad- 
verse impact. 

In  riparian  zones  loss  of  non-target  plants  such  as  willows  (Salix 
spp.),  immature  trees  such  as  cottonwood  (Popu 1 us  spp.)  and  Boxelder 
(Acer  negundo) , and  any  other  broad-leafed  trees,  shrubs  and  forbs 
will  occur  if  exposed  to  any  of  the  three  herbicides.  In  non-riparian 
zones  sagebrush  (Artemi s i a spp . ) , rabbitbrush  (Chrysothamnus  spp.), 
antelope  bitterbrush  ( Purshia  tridentata),  conifers  and  other  trees 
may  be  adversely  affected  where  present  within  spot  treatment  sites. 
Nitrogen  fixing  legumes  important  to  soil  fertility  also  will  be 


121 


weakened  or  destroyed  by  exposure  tc  any  of  the  three  herbicides. 

Big  sage  (Artemisia  tridentata),  a dominant  shrub  species  in  Wyoming, 
is  resistant  to  Tordon,  Banvel , and  2,4-D  amine  when  applied  at  recom- 
mended rates.  Table  20  presents  a partial  list  of  terrestrial  plants 
found  in  Wyoming  and  their  relative  susceptibility  to  the  proposed 
herbicides.  An  extensive  list  of  plant  species  that  have  been  tested 
for  susceptibility  to  Tordon  is  presented  in  Appendix  12. 

Field  surveys  have  not  been  conducted  in  Carbon  County  to  determine 
the  presence  of  plants  proposed  for  threatened  or  endangered  status; 
but,  it  is  possible  that  some  threatened  or  endangered  species  occur 
in  the  proposed  treatment  areas.  A list  of  Wyoming  plants  currently 
proposed  for  federal  listing  as  endangered  plants  is  presented  in 
Table  19-  Since  suitable  habitat  exists  in  the  treatment  areas,  the 
occurrence  of  Arching  Pussytoes  (Antennaria  arcuata)  and  Colorado  Butter- 
fly Weed  (Gaura  neomexicana)  is  possible.  Habitat  descriptions  and 
Wyoming  locality  records  for  these  species  are  presented  in  Appendix 
13-  Any  of  the  endangered  plants  listed  that  occur  within  spot  treat- 
ment sites  will  be  destroyed  if  exposed  to  the  herbicides. 

Table  19.  Plants  of  Wyoming  Proposed  for  Endangered  Status 


Fami ly 


Spec i es 


Common  Name 


Asteraceae 
Brass i caceae 
Brass i caceae 
Brass i caceae 
Fabaceae 
Onograceae 


Antennaria  arcuata 

Arabi s f ruct i cosa 

Lesquere  1 1 a f remont i i 

Lesquerel la  macrocarpa 

Astraga 1 us  proi manthus 

Gaura  neomexi cana  spp. 
coloradens i s 


Arching  Pussytoes 
Yellow  Rockcress 
Fremont's  Bladderpod 
Largefruit  Bladderpod 
Precocious  Milkvetch 
Colorado  Butterf lyweed 
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Table  20.  Terrestrial  Plant  Susceptibility  to  Tordon,  Eanvel  and  2,4-D 


Suscept i b i 1 i ty^ 
Tordon  Banve 1 2 , ^-D 


Blue  Spruce  (Piceas  sungens) 

Juniper  (Jun i perus  spp.) 

Ponderosa  Pine  (Pinus  ponderosa) 

Big  Sagebrush  (Artemisia  tridentata) 

Willow  (Sal i x spp.) 

Alder  (A  1 nus  spp.) 

Cottonwood  (Popu 1 us  spp.) 

Quaking  Aspen  (Populus  tremuloides) 

Fringed  Sagebrush  (Artemisa  frigida) 

True  Mountain  Mahogany  (Cercocarpus  montanus) 
Rubber  Rabbitbrush  (Ch rysothamnus  nauseousus) 
Shrubby  Cinquefoil  (Potentilla  fruticosa) 


I l-R 

MS-S  S-l 

MS  S-l 

R S 

S S- 1 


S S 

S S 


S 

S 

s 

s 

1 

MS-S 


S-l 


l-R 

R 

l-R 

S-l 

S 


S-l 
S-  I 
S-  I 
S 


S 

S-  I 


This  table  is  a compilation  of  data  from  the  following  sources:  Dow 

Chemical  Co.  1969.  "Tordon  Herbicide:  Relative  Plant  Susceptibility", 

(Unpublished);  G.  C.  Klingman.  1961.  "Weed  Control  as  a Science"; 

Applied  Biochemists  Inc.,  1976.  "How  to  Identify  and  Control  Water  Weeds 
and  Algae";  C.  Newbold.  1975-  "Herbicides  in  Aquatic  Systems";  H.  P. 
Alley,  University  of  Wyoming.  Personal  Communication,  (June  1978). 

2 

R-Resistent,  MS-Moderate ly  Susceptible,  S-Suscept i ble  , l-Severely  in- 
jured or  partially  controlled  by  1 lb/acre  or  less  of  2,A-D,  S-I-Control 
of  plant  falls  between  susceptible  and  intermediate  classification. 

3 

H.  P.  Alley,  University  of  Wyoming.  Personal  Communication,  (June  1978). 
It 

Studies  by  Dow  Chemical  Co.  and  by  G.  C.  Klingman  (1961)  indicate  the 
susceptibility  of  different  species  within  a given  genus.  Generally  it 
can  be  expected  that  members  within  the  same  genus  will  show  similar  re- 
sponse to  the  herbicide. 
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Table  20  (Cont.).  lerrestrial  Plant  Susceptibility  to  Tordon, 

Banvel  and  2,4-D^ 


Suscept i b i 1 i ty^ 


Tordon 

Banve 1 

2 , A-D 

Antelope  Bitterbrush  (Purshia  tridentata) 

s3 

s3 

S3 

Lupine  (Lupinus  spp.) 

S3 

S3 

S-l 

Geranium  (Geranium  spp.) 

S 

S 

S-l 

Clover  (Trifolium  spp.) 

s 

s 

Alfalfa  (Medicago  sativa) 

s 

s3 

s3 

Indian  Ricegrass  (Oryzopsis  hymenoides) 

R3 

R3 

R 

Bluegrass  (Poa  spp.) 

R 

R3 

R 

Snowberry  (Symphor i carpus  occ i denta 1 i s ) 

MS 

S3 

S-l 

Thickspike  Wheatgrass  (Agropyron  dasystachyum) 

R3 

R3 

Western  Wheatgrass  (Agropyron  smithii) 

R3 

R3 

R4 

Idaho  fescue  (Festuca  idahoensis) 

R3 

R3 

R4 

Spike  fescue  (Festuca  kingii) 

R3 

R3 

R* 

This  table  is  a compilation  of  data  from  the  following  sources:  Dow 

Chemical  Co.  1969.  “Tordon  Herbicide:  Relative  Plant  Susceptibility", 

(Unpublished);  G.  C.  Klingman.  1961.  "Weed  Control  as  a Science"; 

Applied  Biochemists  Inc.,  1976.  "How  to  Identify  and  Control  Water  Weeds 
and  Algae";  C.  Newbold.  1975-  "Herbicides  in  Aquatic  Systems";  H.  P. 
Alley,  University  of  Wyoming.  Personal  Communication,  (June  1978). 

2 

R-Resistent,  MS-Moderately  Susceptible,  S-Suscept i ble , l-Severely  in- 
jured or  partially  controlled  by  1 lb/acre  or  less  of  2,A-D,  S-I-Control 
of  plant  falls  between  susceptible  and  intermediate  classification. 

3 

H.  P.  Alley,  University  of  Wyoming.  Personal  Communication,  (June  1978). 

Studies  by  Dow  Chemical  Co.  and  by  G.  C.  Klingman  (1961)  indicate  the 
susceptibility  of  different  species  within  a given  genus.  Generally  it 
can  be  expected  that  members  within  the  same  genus  wi 1 1 show  similar  re- 
sponse to  the  herbicide. 


The  proposed  weed  control  program  will  have  a beneficial  effect  cn 
some  terrestrial  vegetation.  Competition  for  light,  moisture  and  nu- 
trients between  target  weed  species  and  native  plants  will  be  reduced 
or  eliminated  on  sites  presently  infested  with  weeds.  Beneficial  native 
grasses  and  broad-leafed  forbs  should  re-establ i sh' and  increase  in  cov- 
erage once  the  weed  infestations  are  controlled.  Increased  grass  cov- 
erage is  anticipated  to  be  the  most  significant  beneficial  impact  within 
a few  years  after  treatment.  Over  a longer  period  of  time  native  broad- 
leafed  species  may  re-establish  in  the  treatment  sites. 

Aquatic  Mammals 

The  aquatic  mammals;  Beaver  (Castor  canadensis),  Muskrat  (Ondatra 
z ? beth i cus ) , Water  shrew  (Sorex  pa  1 ust r i s ) , Raccoon  (Procyon  lotor) 
and  the  River  otter  (Lutra  canadens is),  exist  in  the  proposed  treatment 
area  (30).  Information  pertaining  to  the  effects  of  Tordon,  Banvel  and 
2,4-D  on  these  particular  mammals  is  not  available.  The  toxicology  of 
the  proposed  herbicides,  as  it  pertains  to  domestic  and  laboratory 
animals,  is  discussed  in  a later  section  on  terrestrial  mammals.  The 
general  concensus  from  researchers  is  that  mammals  (laboratory  and 
domestic)  are  tolerant  to  high  concentrations  of  Tordon,  Banvel  and 
2,4-D  (51  , 62,  93,  94,  98,  99,  100,  101  , 102,  103,  104,  107,  110). 

Aquat i c Birds 

Four  studies  have  been  located  that  document  the  effects  of  Tordon, 
Banvel  and  2,4-D  on  Mallard  ducks  (90,  91,  92,  137).  The  results  of 
these  studies  indicate  that  Mallard  ducks  are  tolerant  to  extremely 
high  concentrations  of  Tordon,  Banvel  and  2,4-D  ( >2000  mg/kg  of  pic- 
loram,  2009  mg/kg  of  Technical  Banvel,  and  >2025  mg/kg  of  the  sodium 
salt  of  2,4-D).  Based  on  the  Mallard's  tolerance  levels  to  Tordon, 
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Sanvel  and  2,*i-D,  adverse  impacts  to  aquatic  birds  are  not  expected 
from  direct  exposure  to  any  of  the  three  herbicides. 

Indirect  impacts,  both  beneficial  and  adverse,  could  result  from 
treatment  of  weeds  in  stream  bank  habitat.  Removal  of  weeds  and  some 
non-target  vegetation  along  stream  banks  may  have  variable  effects  on 
aquatic  avifauna  depending  on  the  particular  species  in  question. 
Aquatic  Vertebrates  (Amphibians  and  Reptiles) 

Very  little  information  has  been  published  regarding  the  effects 
of  Tordon,  Banvel , and  2,*4-D  herbicides  on  reptiles  and  amphibians. 
Sanders  (89)  determined  the  2*4  hour  LC^  for  chorus  frog  tadpoles  to 
be  100  ppm  of  2,*i-D  amine.  In  another  study  Lhoste  and  Roth  (130, 
cited  by  Pimentel  68)  found  that  a 0.5%  (5000  ppm)  2,*4-D  solution  in- 
hibited the  development  of  frog  (Rana  temporaria)  eggs.  It  appears 
from  these  two  studies  that  2,*4-D  would  not  be  toxic  to  frogs  at  the 
recommended  rangeland  application  rates.  The  effects  of  Tordon  and 
Banvel  on  either  reptiles  or  amphibians  is  unknown.  Further  research 
must  be  completed  before  an  objective  conclusion  can  be  drawn  regard- 
ing impacts  of  these  herbicides  on  reptiles  and  amphibians. 

Aquatic  Vertebrates  (Fish) 

To  reasonably  evaluate  the  toxicity  of  Tordon,  Banvel  and  2,*4-D 
to  fish,  many  interrelated  factors  must  be  considered.  Toxicity  may 
vary  with  the  stage  of  growth.  Some  species  of  fish,  especially  sal- 
monids  may  be  extremely  susceptible  during  early  growth  stages  to  the 
herbicides  proposed  for  use  in  this  weed  control  program.  Adult  trout 
are  tolerant  to  high  concentrations.  In  addition  to  stage  of  growth, 
variations  in  temperature,  pH  and  water  hardness  may  influence  the 
toxicity  of  the  herbicides. 
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Each  of  the  proposed  herbicides  has  variable  effects  on  fish. 
Specific  information  pertaining  to  the  effects  of  each  herbicide  on 
fish  is  given  in  the  following  discussion.  The  effects  these  herbi- 
cides have  on  egg  maturation  and  the  possible  indirect  impacts  that 
may  occur  from  habitat  changes  are  discussed  in  the  concluding  sections. 
Tordon 

Picloram  is  poorly  absorbed  by  soil  particles,  highly  persistent 
in  the  soil,  and  mobile  in  soil  water;  thus,  it  could  contaminate 
streams  from  ground  and  surface  water  run-off.  Woodward  (72,  136)  has 
studied  the  acute  toxic  and  chronic  effects  of  picloram  on  cutthroat 
(Salmo  dark? ) and  lake  trout  (Salvelinus  namaycush).  Lake  trout  and 
cutthroat  trout  in  the  yolk  absorptive  and  fry  stages  were  the  most 
susceptible  to  picloram.  In  a 60-day  study,  yolk  absorption  in  lake 
trout  was  increased  k~5  days  above  normal  and  fry  survival  was  signifi- 
cantly reduced  by  concentrations  as  low  as  35  ug/1  (35  ppb).  Woodward 
(72)  further  reported  that  he  was  unable  to  determine  an  exact  no- 
effect concentration  for  picloram  because  growth  was  affected  at  the 
lowest  levels  tested.  Table  21  presents  the  data  Woodward  (72)  ob- 
tained on  lake  trout  growth  and  development  in  various  concentrations 
of  picloram. 

In  a more  recent  study,  Woodward  (136)  attempted  to  determine  the 
effects  of  picloram  on  cutthroat  trout  under  natural  conditions.  He 
attempted  to  simulate  field  exposure  of  cutthroat  trout  to  picloram 
contaminated  water.  Picloram  in  run-off  water  after  the  first  simu- 
lated rainfall  increased  fry  mortality  at  concentrations  above  1,265  ug/1 
and  reduced  fry  growth  at  concentrations  above  613  ug/1.  Concentrations 
below  293  ug/1  had  no  adverse  effect  on  fry  survival  or  growth  ( 1 36 ) . 
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Table  21.  Chronic  Effects  of  Picloram  (potassium  sa’t) 
on  Growth  and  Development  of  Lake  Trout  (72). 


Cone . 

Yolk  . 

1 % 

Absorpt i on 

Alevi n 

Fry 

Fry,  60 

Days  Posthatching 

of  Picloram 

Surv i va 1 

Survi va 1 

Surv i va 1 

Weight 

Length 

(ug/1 iter) 

(days) 

(%) 

(%) 

(*) 

(mg) 

(mm) 

0 

34 

100 

100 

100 

373 

33 

35 

39 

75 

72 

52 

2 3 3 2 

282 

75 

38 

63 

100 

58 

1542 

262 

240 

38 

29 

67 

17 

1172 

232 

500 

- 

0 

0 

0 

- 

- 

1000 

- 

0 

0 

0 

- 

- 

^Calculated  from  median  hatch  date  to  median  yolk  absorption  date  at  9.5°C. 

Significantly  different  from  control  groups  (LSD^ 

Toxicity  of  picloram  to  lake  trout  and  cutthroat  trout  varies  with 
water  temperature,  pH  and  hardness.  Woodward  (72)  determined  the  96- 
hour  in  1 0°C  soft  water  at  normal  (7-2)  pH  to  be  5,000  ppb  and 

4,250  ppb  for  adult  cutthroat  and  lake  trout,  respectively.  Lethal 
effects  of  picloram  to  the  lake  trout  increased  with  increasing  temper- 
ature and  pH.  Interestingly,  decreasing  temperature  and  pH  increased 
the  toxic  effects  of  picloram  to  cutthroat.  He  recommends:  "For  pro- 

tection of  the  cold-water  fishery,  picloram  should  not  be  applied  on 
stream  and  lake  slopes,  flat  marshy  areas  or  areas  with  high  water 
tables"  (72). 

The  toxicity  of  picloram  to  fish  varies  considerably  with  species 
and  chemical  formulation.  Generally,  studies,  except  those  by  Woodward 
(72,  136),  indicate  that  direct  effects  of  picloram  on  aquatic  organisms 
are  not  evident  at  levels  below  1 mg/1  (1  ppm).  Threshold  limits  for 
Cyprinidae  (carp),  Cent rarch? dae  (bass)  and  Salmonidae  (salmon)  were 


128 


above  1 mg/ 1 and  LC^’s  were  greater  than  10  ng/1  when  the  fisn  were 
exposed  to  the  potassium  salt  (Tordon  22K)  and  amine  forms  of  picloram 
(73).  An  extensive  list  of  the  toxicity  of  picloram  (potassium  salt 
formulation)  to  several  species  of  adult  fish  is  presented  in  Tables 
22  and  23- 
Banve 1 

Only  a few  reports  documenting  the  toxicity  of  dicamba  to  fish 
have  been  published.  The  available  evidence  does,  however,  indicate 
that  several  species  of  fish  are  fairly  tolerant  to  high  concentrations 
of  dicamba.  Cope  (7*0  determined  the  LC^Q  of  Banvel  D (dimethylamine 
salt)  on  rainbow  and  bluegill.  The  LC^Q  for  rainbow  trout  at  2*4  and 
*48  hours  was  35  ppm,  and  at  96  hours  trout  were  susceptible  to  28  ppm. 
For  b 1 ueg ills  the  2*4,  *48,  and  96  hour  LC^'s  were  determined  to  be  130, 
*40,  and  23  ppm  respectively.  In  another  study  Bohmont  (75)  determined 
LC^q's  at  *48  hours  to  be  35  ppm  for  rainbow  trout  and  130  ppm  for  blue- 
gill.  Bond  et  al.  (76)  reported  the  LC^'s  for  juvenile  coho  salmon 
to  be  151  ppm,  at  2*4  hours  and  120  ppm  at  *48  hours. 

Based  on  the  above  research  results,  it  is  not  expected  that  adult 
fish  wi 1 1 be  adversely  affected.  It  is  unlikely  that  concentrations 
of  Banvel  toxic  to  adult  fish  will  be  reached  in  the  treatment  areas. 
Information  is  unavailable  pertaining  to  the  effects  of  dicamba  on 
fish  growth  and  development. 

2 , *4- D 

Fish  in  the  proposed  treatment  area  will  be  exposed  to  waters  con- 
taminated with  2 , *4— D , but  adverse  impacts  to  adults  and  young  are  not 
expected.  The  council  for  Agricultural  Science  and  Technology  (77) 
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Table  22. 

Acute 

to 

Toxicity  of 
Adult  Trout 

Picloram 
Spec ies . 

(potassium  sa' 

t) 

Spec ies 

Water 
temp . 

Hours 

exposure 

ppm 

°/ 

'o 

mor ta 1 i ty 

Reference 

Cutthroat  trout 

5°C 

96 

6.50 

50 

72 

1 1 

10°C 

96 

5.00 

50 

72 

1 1 

)5°C 

96 

A.  10 

50 

72 

1 1 

10°C 

96 

8.60 

50 

72 

1 1 

10°C 

96 

A. 70 

50 

72 

1 I 

10°C 

96 

**.15 

50 

72 

1 1 

10°C 

96 

3.70 

50 

72 

1 1 

1 o°c 

96 

3-45 

50 

72 

1 1 

10°C 

96 

3.45 

50 

72 

Lake  trout 

\J1 

o 

o 

96 

3.60 

50 

72 

1 1 

10°C 

96 

4.25 

50 

72 

1 1 

1 5°C 

96 

2.35 

50 

72 

1 1 

10°C 

96 

4.95 

50 

72 

1 1 

10°C 

96 

2.70 

50 

72 

1 1 

10°C 

96 

2.05 

50 

72 

1 1 

10°C 

96 

2.15 

50  . 

72 

1 1 

10°C 

96 

1.55 

50 

72 

1 1 

10°C 

96 

2.10 

50 

72 

Brook  trout 

- 

96 

320.00 

0 

51 

Brown  trout 

- 

96 

100.00 

0 

51 

Rainbow  trout 

96 

100.00 

0 

51 

1 1 

- 

96 

27.00 

50 

78 

t 1 

- 

96 

13.00 

50 

78 

1 1 

55°F 

24 

34.00 

50 

79 

1 1 

55°F 

48 

25.00 

50 

79 

1 1 

55°F 

90 

24.00 

50 

79 

Brook  trout 

50°F 

24 

o 

o 

<x> 

50 

51,  80 

1 1 

50°F 

96 

91.00 

50 

51,  80 

1 1 

50°F 

96 

69.00 

0 

51,  80 
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Table  22  (cont 

. ) . Acute  Toxicity 
Adult  Trout 

of  Picloram  (potassium 
Spec i es . 

salt) 

to 

Sped  es 

Water 
temp . 

Hours 

exposure 

ppm 

°/ 

'0 

mor ta 1 i ty 

Reference 

Brown  trout 

50°F 

2k 

52.00 

50 

51, 

80 

1 1 

50°F 

96 

52.00 

50 

51, 

80 

1 t 

50°F 

96 

22.00 

0 

51, 

80 

Rainbow  trout 

50°F 

2k 

50.00 

50 

51, 

80 

1 1 

50°F 

96 

58.00 

50 

51, 

80 

1 1 

F0°F 

96 

22.00 

0 

51, 

80 
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Table  23-  Acute  Toxicity  of 
to  Various  Adult 

Picloram  (potassium  sa 
Fish  Species. 

It) 

Spec i es 

Water 

Hours 

ppm 

'O 

Reference 

temp. 

exposure 

morta 1 i ty 

Fathead  minnow 

- 

96 

100.00 

0 

51 

Green  sunfish 

- 

96 

180.00 

0 

51 

Black  bul lhead 

- 

96 

320.00 

0 

51 

Gol df i sh 

75°F 

2k 

27-36 

50 

81 

1 1 

75°F 

kS 

21-32 

50 

81 

1 1 

75°F 

96 

1A-32 

50 

81 

Bass 

75°F 

2k 

19.7 

50 

81 

1 1 

75°F 

kS 

13-1 

50 

81 

B1 ueg  i 1 1 

63°F 

2k 

26.5 

50 

82 

1 1 

63°F 

kS 

22.5 

50 

82 

1 1 

63°F 

72 

21.8 

50 

82 

t 1 

63°F 

96 

21.0 

50 

82 

Coho  salmon 

63°F 

2k 

29.0 

50 

82 

1 1 

63°F 

kS 

25.0 

50 

82 

1 1 

63°F 

72 

2k.  0 

50 

82 

1 1 

63°F 

96 

21.0 

50 

82 

1 1 

63°F 

2k] 

29.0 

100 

82 

1 1 

63°F 

kS] 

29.0 

100 

82 

1 1 

63°F 

2k] 

25.0 

50 

82 

1 1 

63°F 

kS] 

25.0 

100 

82 

1 1 

63°F 

2^4 1 

25.0 

35 

82 

1 1 

63°F 

kS] 

2k.  0 

90 

82 

1 1 

63°F 

2k] 

21  .0 

30 

82 

l 1 

63°F 

k8] 

21.0 

*»5 

82 

1 1 

66-88°F? 

- 

5-8 

302 

82 

2 F i s h forced  to  swin  against  a current  of  water. 
Some  loss  of  weight  in  survivors. 
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Table  23 

(Cont . ) 
to 

Acute  Toxic i ty 
Various  Adult 

of  Picloram  (potass 
Fish  Species. 

i urn  salt) 

Spec ies 

Water 

temp. 

Hours 

exposure 

ppm 

9; 

'0 

mortal i ty 

Reference 

Fathead  minnow 

50°F 

2k 

52.0 

50 

51,  80 

1 1 

50°F 

k8 

32.0 

50 

51,  80 

f 1 

50°F 

72 

32.0 

50 

51,  80 

1 1 

50°F 

96 

29.0 

50 

51,  80 

1 1 

50°F 

96 

22.0 

0 

51,  80 

Green  sunfish 

50°F 

2k 

91  .0 

50 

51,  80 

1 1 

50°F 

96 

91  .0 

50 

o 

GO 

* 

in 

1 1 

50°F 

96 

39.0 

0 

51,  80 

Black  bul 1 head 

50°F 

2k 

91  .0 

50 

51,  80 

1 1 

50°F 

96 

91.0 

50 

51,  80 

1 1 

50°F 

96 

69.0 

0 

51,  80 

B1 ueg  i 1 1 

65°F 

2k 

8.2 

50 

79 

1 1 

65°F 

k8 

7.3 

50 

79 

1 1 

Lake  emerald 

65°F 

96 

5 . k 

50 

79 

shiner 

69-78°F 

k 

6A.6 

50 

83 

1 1 

69-78°F 

2k 

3k.  1 

50 

83 

1 t 

69-78°F 

k8 

3k.} 

50 

83 

1 1 

69-78°F 

96 

30.3 

50 

83 

Bluegi 1 1 

77°F 

2k 

A3. 2 

50 

8k 

1 1 

77°F 

k8 

A3. 2 

50 

8k 

2 F i s h forced  to  swim  against  current  of  water. 
Some  loss  of  weight  in  survivors. 
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in  their  report  on  phenoxy  herbicides  stale,  "the  water-soluble  amine 
salts  (of  phenoxy  herbicides)  are  to  all  intents  nontoxic  to  fish." 

Table  2b  contains  information  compiled  by  Hughes  and  Davis  (84)  on 
the  2b  and  48  hour  2,4-D  amine  LC^'s  for  Bluegill.  They  did  not  ex- 
plain the  extremely  variable  LC^  values  obtained  for  the  same  formula- 
t i ons . 

Table  2b.  The  LC™  for  Bluegill  to  2,4-D  Amine  Formulations 
Including  Different  Batches  of  the  Same  Formulation 
(Adapted  from  Hughes  and  Davis,  8*0. 


Formulat ion 

LC50  (Acid 
2b  hr. 

equivalent) 
48  hr. 

D i methy 1 ami ne 

542 

458 

1 1 

500 

416 

1 1 

390 

353 

1 1 

273 

273 

1 1 

222 

220 

1 1 

166 

.160 

Pimentel  (68)  has  summarized  the  results  obtained  by  several  re- 
searchers on  the  toxicity  of  2,4-D  to  fish.  Spot  fish  exposed  to  50 
ppm  of  2,4-D  were  able  to  survive  1*8  hours  without  any  deleterious 
effects  (Butler  128,  cited  by  Pimentel  68).  In  an  east  coast  estuary 
2,4-D  was  applied  at  a rate  of  30  lbs/A;  no  mortality  of  native  fish 
was  observed  (Beaven,  Rawls  and  Beckett  129,  cited  by  Pimentel  68).  In 
a later  study,  Rawls  (140,  cited  by  Pimentel  68)  found  that  2,4-D 
applied  to  an  estuary  at  a rate  of  20  lbs/acre  killed  all  the  caged  fish 
(mostly  pumpkinseed)  within  30  days.  The  maximum  allowable  rangeland 
application  rate  of  2,4-D  is  6 lbs/acre. 
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King  and  Penfound  (85)  reported  that  bluegiil  and  largemouth  bass 
were  not  affected  by  1 ppm  of  2,^-D  and  were  only  slightly  affected  by 
100  ppm.  In  another  study  Butler  (55)  reported  that  the  longnose  killi- 
fish  (Fundulus  s imi lus)  was  not  affected  by  ^8  hour  exposure  to  15  ppm 
of  2,^-D.  Davis  and  Hardcastle  (86)  studied  the  effect  of  2,^-D  amine 
on  bluegiil  sunfish  and  largemouth  bass.  They  reported  that  bluegiil 
could  withstand  390  ppm  for  2k  hours  and  375  ppm  for  ^8  hours  in  water 
with  a pH  of  7-0  and  a total  hardness  of  19  ppm.  They  also  determined 
the  TL^  for  bass  to  be  375  ppm  for  2k  hours  and  250  ppm  for  k8  hours. 

Si tthicha i kasem  and  Carlander  (87)  studied  the  effect  of  2,4-D-DMA-A 
on  five  fish  species.  Tables  25  and  26  show  the  2k  and  96  hour  LC^'s 
determined  by  Si tthichaikasem  and  Carlander  (87)  for  five  species  of 
adult  fish  and  various  early  development  stages  in  rainbow  trout. 

Their  findings  indicate  that  all  stages  of  rainbow  trout,  from  egg  to 
adult,  are  tolerant  to  fairly  high  concentrations  of  2,^-D  dimethyla- 
mi  ne . 

Effects  Upon  Egg  Maturation 

Research  information  pertaining  to  the  effects  of  picloram  and 
d i camba  on  fertilization  and  subsequent  egg  development  in  trout  has 
not  been  determined.  Brook  and  brown  trout  are  fall  spawners,  that  is, 
eggs  are  deposited  and  fertilized  in  the  tributaries  of  the  North  Platte 
River  from  late  August  through  mid-November.  Weed  treatment  and  spawn- 
ing will  occur  concurrently  in  the  program  area;  thus,  it  is  possible 
that  brook  and  brown  trout  eggs  would  be  exposed  to  herbicide  contam- 
inated water.  The  effect  such  exposure  would  have  on  trout  eggs  is 
unknown.  S i t th i cha i kasem  and  Carlander's  (87)  research  results  indi- 
cate that  the  egg  development  stage  was  the  most  tolerant  to  2,^-D 
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concentrations  (See  Table  26).  In  any  case,  to  avoid  any  uncertain 
effects  of  these  herbicides  on  developing  fish,  particularly  yolk  sac 
and  fry  stages,  the  time  of  year  these  herbicides  are  applied  should  be 
given  careful  consideration  (See  page  1 69) • 


Table  25-  Toxicities  of  2 ,14-D-DMA-A  to  Fathead  Minnow,  Bluegill 
and  Channel  Catfish  at  20°C  and  to  Rainbow  Trout  and 
Smallmouth  Bass  at  10°C  in  Soft  Reconstituted  Water 
(Adapted  from  S i tth icha i kasem  and  Carlander,  87). 


Spec i es 

Mean 

weight 

(gm) 

Temp . 
°C 

2 , A-D-DMA- 
LC5o  (95%  C 1 ) 1 

2k  hr 

-k 

(mg/1 ) 

96  hr 

Fathead  minnow 

0.63 

20 

780(615-988) 

760(595-970) 

B1 ueg i 1 1 

0.20 

20 

A20 (328-537) 

335(281-399) 

Channel  catfish 

0.15 

20 

560(^81-652) 

395 (3 1 6-493 ) 

Rainbow  trout 

0.07 

10 

560(^77-657) 

1420(328-537) 

Smal 1 mouth  bass 

O.I4I 

10 

260(198-3^2) 

236(185-301) 

Confidence  interval. 

Table  26.  Comparative  Toxicity  of  2,^-D-DMA-4,  in  Soft  Reconsti- 
tuted Water  at  10°C,  on  Various  Trout  Life  Stages. 

(Adapted  from  S i tthicha i kasem  and  Carlander,  87). 


L i f e 
stage 

Stock 

No. 

Mean 

weight 

(gm) 

2 ,A-D-DMA- 
LC50  (95%  Cl)1 

2k  hr 

-14 

(mg/1 ) 

96  hr 

Egg 

1 

0.03 

6700(51431  -82614) 

1530(1069-2190) 

2 

- 

2350(1818-3037) 

11450(1  1 13-1808) 

Sac  fry 

1 

0.03 

1330(1038-17014) 

630(520-763) 

Swim-up  fry 

1 

0.03 

590(1495-703) 

k25(33k-5kO) 

F i nger 1 i ng 

2 

0.20 

1425  (358-505) 

320(229-14146) 

^ Conf idence 

interval . 
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Indirect  Impacts  on  Fish 

Fish  in  the  treatment  areas  may  be  adversely  affected  by  a few 
indirect  effects  from  herbicide  treatment.  Brook  and  brown  trout  in 
North  Platte  tributaries  such  as  the  South  Fork  of  Minor  Creek,  Cotton- 
wood Creek,  French  Creek  and  Big  Creek,  may  be  adversely  affected  by 
thermal  pollution  and  increased  sediment  load  caused  by  vegetation  re- 
moval along  the  streambanks. 

As  shown  on  the  weed  survey  maps  in  Appendix  2 a total  of  5 miles 
of  the  North  Platte  River,  3-5  miles  of  the  South  Fork  of  Minor  Creek, 
0.2  miles  of  Cottonwood  Creek,  0.5  miles  of  French  Creek,  and  1.5 
miles  of  Big  Creek  are  wi'thin  the  proposed  program  treatment  areas. 

The  total  amount  of  streambank  habitat  to  actually  be  t reated , that  is 
in  the  proposed  treatment  areas,  is  unknown.  The  total  streambank 
lengths  mentioned  are  not  necessarily  continuous  miles  of  streambank 
falling  within  the  proposed  program  area  (See  Appendix  2). 

A beneficial  effect  may  result  from  water  contamination  with  2,4-D 
(DMA).  Mayer  (88)  noted  that  the  incidence  of  Saprolegn ia  spp.  found 
on  fathead  minnow  eggs,  was  reduced  when  exposed  to  various  concentra- 
tions of  2,A-D.  Saprolegn ia  spp.  is  a fungus  which  attaches  to  fathead 
minnow  eggs  affecting  its  survival  rate.  In  concentrations  of  0.12 
ppm  of  2 ,^-D  Saprol egn i a spp.  infestations  were  reduced  approximately 
20  percent. 

Aquatic  Invertebrates 

Aquatic  invertebrates  will  be  exposed  to  herbicide  residues  in 
stream  systems  contaminated  from  spray  drift,  ground  water  leaching  and 
surface  water  run-off.  As  previously  stated,  water  contamination  by 
the  three  herbicides  is  not  expected  to  reach  levels  above  1 ppm. 
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Therefore,  adverse  impacts  to  aquatic  invertebrates  are  not  antici- 
pated. The  following  discussion  presents  the  findings  of  several  re- 
searchers who  have  investigated  the  effects  of  Tordon,  Banvel  and  2,4-D 
on  a variety  of  aquatic  invertebrates. 

Tordon 

Generally,  investigators  have  found  that  aquatic  invertebrates  are 
not  affected  by  aqueous  concentrations  of  Tordon  below  1 ppm.  Lynn 
(51)  studied  the  effects  of  Tordon  on  Daphn i a spp.,  aquatic  snails, 
and  oysters.  He  found  that  Daphn i a spp.  were  not  affected  after  24 
hours  in  3 80  mg/1  of  Tordon,  but  35%  were  killed  by  24  hour  exposure  to 
530  mg/1.  (Refer  to  Appendix  14  for  concentration  conversion  chart.) 
Snails  could  withstand  38O  ppm  at  70°  C for  72  hours  but  succumbed  at 
530  mg/1  (51).  Oyster  shell  growth  was  not  affected  by  96  hour  expos- 
ure to  1 mg/1  of  Tordon  (51).  Sanders  (61)  and  McCol lister  and  Leng 
(62)  determined  the  LCj-q  for  the  scud  (Gamma rus  1 acustr i s)  to  be  27“50 
ppm  depending  upon  the  length  of  exposure  to  the  herbicide.  McCol lister 
and  Leng  (62)  also  reported  that  a Tordon  and  2,4-D  mixture  at  concen- 
trations below  100  ppm  was  not  toxic  to  Ramshorn  snails.  Sanders  and 
Cope  (63)  reported  that  50%  of  the  stonefly  nymphs  (Pteronarcys  ca  1 i - 
forn i ca)  exposed  to  picloram  for  24  hours  and  72  hours  succumbed  to  an 
LCj-q  of  120  and  48  mg/1,  respectively.  Hardy  (56)  subjected  Daphn  i a 
spp.  to  1 mg/1  of  picloram  for  10  weeks  and  found  no  discernible  effects 
on  growth  and  reproduction. 

Available  evidence  indicates  that  Tordon  does  not  accumulate  in 
living  systems.  Lynn  (51)  reared  algae,  Daphnia  spp.  guppies  and  gold- 
fish in  a Tordon  concentration  of  1 ppm  for  ten  weeks.  The  fish  were 
maintained  on  a diet  of  Daphnia  spp.  raised  in  the  1 ppm  Tordon  solution. 
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No  abnormalities  in  growth  and  reproduction  were  noted  when  compared 
to  control  animals  reared  in  uncontaminated  water. 

Banve 1 

Aquatic  invertebrates  seem  to  be  somewhat  more  sensitive  to  di- 

camba  than  to  picloram.  Oysters  (Crossostrea  virginica)  showed  a 50% 

reduction  in  shell  growth  after  96  hours  in  5 ppm  of  dicamba  (64). 

Sanders  (61)  and  the  U.  S.  Department  of  Interior  FWPCA  (24)  reported 

dicamba  values  for  the  scud  (Gammarus  lacustris)  to  be  3-9  and 

50 

5.8  ppm,  respectively.  However,  in  a later  study  by  Sanders  (65)  no 
adverse  effects  were  observed  when  the  scud  (G^.  fasc  iatus)  , water  flea 
(Daphnia  magna) , and  several  other  aquatic  invertebrates  were  subjected 
to  100  ppm  dicamba  for  48  hours.  Mills  and  Lowe  (64)  reported  that  the 
Brown  shrimp  (Penaeus  eztecus)  is  highly  susceptible  to  dicamba  and 
will  succumb  to  1 ppm  after  48  hours. 

Research  publications  concerning  bioaccumulation  of  dicamba  in 
aquatic  invertebrates  are  unavailable;  therefore,  it  is  uncertain  if 
dicamba  will  accumulate  in  these  invertebrates. 

2,4-0 

Some  research  indicates  that  concentrations  of  2,4-D  below  1 ppm 
will  have  no  effect  on  aquatic  organisms.  Other  research  reports,  how- 
ever, present  conflicting  evidence. 

Pimentel  (68)  in  his  synopsis  of  ecological  effects  of  pesticides 
on  non-target  species  cited  a report  by  M.  Zischkale  (126).  Zischkale 
determined  the  minimum  lethal  concentrations  of  2,4-D  (calculated  at 
25%  death  rate)  for  Daphn i a spp.  to  be  0.2  ppm;  Eucypr i s spp.  0.6; 

Hya 1 1 e 1 1 a spp.  0.6;  Pa loenconetes  spp.  0.8;  Amph i ogr ion  spp.  3-0;  Cu 1 ex 


spp.,  Aedes  spp.  Anopheles  spp.  3-5;  Chironomus  spp.  1.0;  Physa  spp. 
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5.5;  Heloi soma  spp.  7-5  ppm.  The  temperature  and  length  of  exposure 
were  not  given  by  Pimentel  (68).  Crosby  and  Tucker  (70)  reported  the 
LC^q  for  Daphn i a spp.  after  a 48  hour  exposure  to  be  greater  than  100 
mg/1  (100  ppm).  Sanders  (65)  indicated  the  TL^  at  48  hours  for 
Daphn  ia  spp.  to  be  4 mg/1  (4  ppm).  He  also  determined  the  b8  hour  TL,-q 
for  five  additional  aquatic  invertebrate  species.  The  Seed  shrimp 
(Cypridopsis  vidua)  succumbed  to  8 ppm,  while  the  scud  (Gammarus  fascia- 
tus)  , the  sowbug  (Asellus  brev i caudus) , the  Glass  shrimp  (Pa  1 aemonetes 


kad  iakens is),  and  the  crayfish  (Orconectes  nails)  were  tolerant  to  level 
above  100  ppm.  In  another  study  by  Sanders  (61)  scuds  (Gammarus  fascia- 
tus)  subjected  to  1000  ppm  of  2,4-D  amine  did  not  show  any  apparent  ad- 
verse effects.  Butler  (55)  reported  that  oysters  were  not  affected  by 
96  hour  exposure  to  2 ppm  of  2,4-D,  but  10%  mortality  or  paralysis  was 
exhibited  by  Brown  shrimp  exposed  to  2 ppm  for  48  hours. 

Research  publications  have  not  been  located  that  document  bioaccum- 
ulation of  2,4-D  amine  formulations.  However,  Pimentel  (68)  discussed 
the  results  of  several  studies  of  bioaccumulation  of  ester  formulations 
of  2,4-D.  Eastern  oysters  exposed  to  0.1  ppm  of  butoxy-ethanol  ester 
of  2,4-D,  accumulated  18  ppm  in  17  days;  however,  when  these  oysters 
were  placed  in  clean  water  for  7 days  the  2,4-D  disappeared  completely. 
Other  studies  indicate  that  fish,  mussels  and  clams  in  reservoir  waters 
treated  with  1 ppb  of  2,4-D  ester,  accumulated  amounts  up  to  150  ppb, 

380  ppb,  and  140  ppb,  respectively  (68).  However,  these  researchers 
did  not  follow  through  with  their  experiments  to  determine  residue 
levels  after  a flushing  out  period. 

It  must  be  recognized  from  the  above  discussion  that  definite  con- 
clusions are  difficult  to  make  regarding  impacts  of  2,4-D  amine 


s 
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formulation  on  aquatic  organisms.  There  is  a good  deal  of  inter- 
specific variation  regarding  toxicity  of  2,4-D  to  a variety  of  aquatic 
organisms.  Accumulation  of  2,4-D  amine  may  or  may  not  occur.  Addition- 
al research  must  be  implemented  to  determine  if  2,4-D  amine  formulations 
will  accumulate  in  aquatic  organisms. 

Terrestrial  Mammals 

Some  terrestrial  mammals  (mule  deer,  elk,  rabbits,  hares  and  ro~' 
dents)  may  be  adversely  affected  by  indirect  effects  of  the  proposed 
action,  but  direct  exposure  to  Tordon,  Banvel  or  2,4-D  will  not  have 
detrimental  effects  on  either  wild  or  domestic  mammals.  It  is  highly 
improbable  that  a wild  or  domestic  mammal  could  be  exposed  to  toxic 
levels  of  the  herbicides  by  ingesting  treated  plants  or  by  dermal  and 
respiratory  exposure  to  either  spray  or  bead  formulations.  Ingestion 
of  herbicide  treated  plants  will  be  the  most  likely  direct  exposure 
route  to  mammals  in  the  program  areas.  Exposure  via  the  dermal  and 
respiratory  routes  is  a slight  possibility  and  is  not  considered  to  be 
significant.  In  this  regard,  the  research  results  presented  herein  are 
from  acute  and  chronic  ora  1 toxicity  studies. 

Tordon 

Research  indicates  that  laboratory  and  domestic  mammals  are  toler- 
ant to  fairly  high  concentrations  of  Tordon.  Table  27  presents  results 
of  an  acute  oral  toxicity  study  by  Lynn  (51)  on  rats,  mice,  guinea  pigs, 
rabbits  and  chickens.  He  reports  that  the  for  a female  rat  to 

Tordon  22K  was  10,330  mg/kg  of  body  weight.  In  a similar  acute  oral 
toxicity  study  of  the  potassium  salt  of  picloram  (Tordon  22K) , Olson 
031,  cited  by  National  Research  Council  of  Canada  73)  reported  an 
LDj-q  for  male  rats  of  10,330  mg/kg  of  body  weight. 


Table  27. 


Acute  Oral  Toxicity  of  Tordon  to  Small  Animals  (51) 


Spec i es 

LD50  * n Mill i grams 
Formulations  per  Kilogram  of 

of 

Body  Weight 

^-ami no~3 , 5 , 6-Tr i ch lorop i co 1 

inic  Acid  Tordon  22K 

(Tordon) 

(25%  potassium 
salt  of  Acid) 

Rat  (F) 

8200 

10,330 

Mouse  (F) 

2,000  - ^,000 

- 

Guinea  Pig 

(F)  Approx.  3,000 

- 

Rabb  i t 

Approx.  2,000 

- 

Chicken  (M) 

Approx.  6,000 

- 

Beatty  (93,  cited  by  NRCC  73)  studying  long  term  (chronic)  effects 
of  exposure  to  herbicide,  fed  20  rats  (10  male,  10  female)  various  con- 
centrations of  picloram  for  90  days.  Toxicological  effects  at  dietary 
picloram  levels  of  0,  0.01,  0.03,  0.1,  0.3,  and  1.0%  were  noted  (Equiv- 
alents = 0,  5-0,  15,  50,  150,  and  500,  mg/kg  body  weight,  respectively). 
Adverse  effects,  as  measured  by  mortality,  body  weight,  food  consumption 
hematology,  clinical  chemistry,  and  terminal  organ-to-body  weight  ratios 
were  not  observed  at  the  dietary  levels  below  0.3%.  Some  pathology  was 
noted  in  the  liver  and  kidney  tissue  from  rats  of  both  sexes  fed  with 
0.3%  and  1.0%  picloram. 

McCol lister  and  Leng  (62)  investigated  several  aspects  of  picloram 
toxicity  to  laboratory  rats  and  dogs.  In  a chronic  feeding  study  rats 
were  fed  food  treated  with  picloram  for  90  days.  No  sign  of  adverse 
effects  was  produced  in  rats  by  dietary  levels  as  high  as  0.1%  (1000 
ppm).  In  another  phase  of  the  study  albino  rats  and  beagle  dogs  were 
fed  daily  doses  of  15,  50,  and  150  mg/kg  for  two  years.  Adverse  effects 
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as  measured  by  body  weight,  food  consumption,  behavior,  mortality, 
hematological  and  clinical  blood  chemistry,  and  urine  analysis  were 
not  observed  in  either  the  rats  or  the  dogs.  No  pathology  was  noted 
in  microscopic  examinations  of  various  tissues.  In  another  group  of 
albino  rats,  fertility  and  reproduction  was  not  affected  in  rats  ad- 
ministered food  containing  up  to  0.3%  picloram.  McCollister  and  Leng 
(62)  noted  no  adverse  effects  as  measured  by  indices  of  fertility, 
gestation,  viability,  lactation,  body  weight  and  teratolog  ical  examin- 
at  ion  of  fetuses . 

Domestic  livestock  also  appear  to  be  tolerant  to  large  doses  of 
Tordon  22K.  Jackson  (94)  administered  single  doses  of  720  mg/kg  and 
540  mg/kg  to  sheep  and  calves,  respectively,  and  noted  no  signs  of 
toxicosis.  Lynn  (51)  reported  that  no  ill  effect  was  elicited  in 
cattle  or  sheep  administered  3480  mg/kg  and  4650  mg/kg  of  Tordon  22K, 
respectively. 

Available  evidence  indicates  that  picloram  ingested  by  or  absorbed 
into  mammals  is  readily  passed  intact  in  the  urine  and  feces.  Male 

14 

and  female  dogs  maintained  on  a diet  containing  97  ppm  of  C -labeled 
picloram  excreted  approximately  90%  of  the  picloram  in  its  original 
form  (62).  In  addition,  some  picloram  was  excreted  in  the  feces  and 
radioactivity  in  the  urine  was  undetectable  after  48  hours. 

Kutschinski  and  Van  Riley  (95)  reported  that  picloram  did  not 
accumulate  in  nine  steers  fed  picloram,  for  at  least  two  weeks,  at  rates 
of  200  to  1600  ppm  in  the  total  diet.  In  tissue  from  animals  slaughtered 
without  a withdrawal  period,  residues  of  picloram  were  proportional  to 
the  concentrations  fed.  Additionally,  blood  levels  decreased  to  amounts 
of  less  than  0.05  ppm,  three  days  after  withdrawal  from  the  1600  ppm 
feed i ng  1 evel . 
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In  studies  of  picloram  residue  accumulation  in  dairy  cattle, 
Kutschinski  (96)  reported  that  average  residues  of  0.05  ppm  and  0.2 
ppm  were  found  in  milk  from  three  cows  fed  300  ppm  and  1000  ppm,  re- 
spectively, for  two  weeks.  Within  53  hours  after  withdrawal  from  the 
treated  diet,  picloram  residues  were  undetectable. 

Research  results  pertaining  to  wild  mammals,  both  terrestrial  and 
aquatic,  are  unavailable;  however,  it  is  reasonable  to  assume  that  the 
effects  of  picloram  on  wild  rodents  and  ungulates  would  be  similar  to 
the  effects  on  the  laboratory  and  domestic  animals  studied.  The  avail- 
able evidence  indicates  that  picloram  does  not  accumulate  in  body 
tissues;  therefore,  wild  carnivores,  that  prey  upon  rodents  and  ungu- 
lates, would  be  exposed  to  extremely  minute  amounts  of  picloram. 

Banvel 

Research  of  acute  oral  toxicity  indicates  that  dicamba  is  toxic 
to  mammals  only  in  high  concentrations.  Investigations  of  acute  and 
chronic  toxicity  with  rats  (97,  98,  99),  guinea  pigs,  rabbits,  mice, 
(97),  beagle  dogs  (100),  cattle  and  sheep  (101,  102)  indicate  that 
these  mammals  are  tolerant  to  high  concentrations  of  dicamba.  In  rats 
fed  dicamba,  the  LD^q  was  determined  to  be  2900  mg/kg  USDI  1970b  (1^1, 
cited  by  Pimentel  68).  Table  28  presents  the  acute  LD^  values  deter- 
mined by  Edson  and  Sanderson  (97)  for  four  species  of  mammals. 

No  toxic  effects  were  observed  when  cattle  and  sheep  were  drenched 
10  times  in,  or  fed  a dicamba  concentration  of  250  mg/kg  of  body  weight. 
Toxicosis  was  exhibited  at  dicamba  concentrations  from  500  to  1000  mg/kg 
of  body  weight  (101,  102). 

All  available  evidence  indicates  that  dicamba  will  not  accumulate 
in  mama  1 i an  tissues.  High  doses  of  dicamba  were  administered  to  rats 


Table 

28.  Acute 

LDj-q  Values  for 

Dicamba  in 

Various  Species  (97) 

Spec i es 

Sex 

Route 

Test 

Material 

LD  (mg/kg)  with  95% 

Confidence  1 imi ts 
d i camba 

Rat 

Ma  1 e 

Ora  1 

Techn i ca 1 

757  (^^9-1278) 

Formu 1 ated 

1100(925-1308) 

1 nt  raper i tonea 1 

Technical 

80(54-119) 

Subcutaneous 

Techn i ca 1 

> 1000 

Derma  1 

Technical 

» 1000 

Rat 

Female 

Oral 

Pure 

> 2560 

Techn i ca 1 

1414(1017-1065) 

Derma  1 

Pure 

» 1000 

Mouse 

Fema 1 e 

Ora  1 

Techn i ca 1 

1 189(84 10-1631) 

Guinea  Pi 

g Male 

Ora  1 

566(3^8-923) 

Rabb  i t 

Ma  1 e 

Ora  1 

Formu 1 ated 

566(3^8-923) 

(66)  and  cows  (67,  97)  and  it  was  observed  that  nearly  all  of  the  com- 
pound was  excreted  in  urine  and  feces  within  72  hours.  In  general  the 
dicamba  was  passed  intact,  but  one  group  of  researchers  (97)  detected 
the  metabolite  3 ,6-d ichlorosal icyl ic  acid. 

Again,  information  pertaining  to  the  toxic  effects  of  Banvel  on 
wild  mammals  is  unavailable;  but,  it  is  reasonable  to  assume  that  wild 
mammals  would  be  as  tolerant  to  dicamba  as  the  domestic  mammals  studied. 
It  is  highly  unlikely  that  wild  animals  or  domestic  livestock  in  the 
treatment  areas  will  be  exposed  to  high  amounts  of  Banvel;  therefore, 
detrimental  impacts  from  direct  exposure  are  not  expected. 


Acute  and  chronic  toxicity  studies  have  been  conducted  on  mice 
(103),  rats  (103,  104,  105,  106),  rabbits  (103,  1 06)  , guinea  pigs 
(103,  104,  106),  dogs  (104),  cattle  (105,  107,  1 08 , 109,  110),  sheep 
(110),  and  swine  (105).  These  various  researchers  have  determined 
that  the  mammals  studies  are  tolerant  to  high  concentrations  of  2,4-D. 
Minimum  lethal  oral  doses  of  2,4-D  for  several  of  these  mammals  are: 
mice,  368  mg/kg;  rats,  375  mg/kg;  rabbits,  800  mg/kg;  guinea  pigs, 

469  mg/kg  and  dogs,  100  mg/kg  (103,  104).  Table  29  presents  data  re- 
ported by  Palmer  (110)  on  multiple  dosing  of  cattle,  sheep  and  chickens 
with  2,4-D  dimethyl  amine. 

As  with  Tordon  and  Banvel , available  research  data  indicates  that 

2,4-D  is  rapidly  excreted  from  mammalian  systems  via  the  urine  and 
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feces.  Clark  (111)  fed  sheep  C -labeled  2,4-D  and  reported  that  SG% 
of  the  2,4-D  was  excreted  in  the  urine  within  72  hours.  Similar  re- 
search with  rats,  pigs,  and  cows  revealed  equivalent  results.  In 
addition,  gross  and  histological  examination  of  various  tissues  (i.e. 
liver,  kidney,  adipose)  revealed  no  pathology  (105,  107,  1 08 , 109). 
Mitchel  et  al.  (109)  studied  accumulation  of  2,4-D  in  a lactating  cow. 

He  reported  that  2,4-D  was  undetectable  in  the  milk  of  a cow  that  had 
been  on  a daily  diet  containing  5.5  gm  of  2,4-D  for  106  days.  No  ad- 
verse effects  were  observed  in  a calf  that  fed  on  the  cow's  milk. 

In  light  of  the  preceeding  discussion,  adverse  impacts  to  mammals 
are  not  expected  from  direct  exposure  to  the  herbicide  2,4-D  dimethyla- 
mine.  Some  indirect  impacts,  however,  may  occur  from  vegetation  removal; 
this  and  other  impacts  will  be  presented  in  the  ensuing  discussion. 


Table  29.  Results  of  Multiple  Oral  Dosing  of  Cattle, 
Sheep  and  Chickens  With  (2, *4  d i ch  lorophenoxy) 
Acetic  Acid  (2,A-D),  Dimethylamine  Salt  (110) 


Animal  and  Dosage 
Received  (mg/kg) 

Doses 

Means  of 
Dos i ng 

2 

Results  and  Remarks 

Cattle: 

50 

10 

Capsu 1 e 

NIE 

50 

10 

1 1 

1 1 

100 

1C 

I 1 

1 1 

100 

10 

1 1 

7 percent  weight  loss 

175 

10 

1 1 

1 ) 

250 

10 

1 1 

8 percent  weight  loss 

Sheep : 

100 

10 

Capsule 

NIE 

100 

10 

1 1 

1 1 

175 

*4 

1 1 

Poisoned  after  2 and  died 

250 

7 

t 1 

Poisoned  after  A and  died 

250 

7 

1 1 

Poisoned  after  3 and  died 

3 

Chickens  : 

25 

10 

P i pette 

59  percent  weight  gain 

50 

10 

li 

1 1 

100 

10 

1 1 

38  percent  weight  gain 

175 

10 

1 1 

30  percent  weight  gain 

250 

10 

1 1 

1 1 

375 

10 

1 1 

t 1 

500 

Control 

10 

1 1 

3 died  after  2 to  7 doses 
26  percent  weight  gain  in  survivors 

57  percent  weight  gain 

1 R 

DMA-A  *<9.6  percent  water  soluble  concentrate,  Dow  Chemical  Co.  Midland, 
Mich. 

2 

N(E  Indicates  No  111  Effects  Apparent. 

3 

Average  results  of  5 treated  chickens. 
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Indirect  Impacts  on  Terrestrial  Mammals 

Loss  of  target  and  some  non-target  vegetation  with  consequent  loss 
of  forage,  cover,  and  nesting  sites  may  have  an  adverse  effect  on  some 
mammalian  species  within  the  proposed  weed  control  program  area.  The 
presence  of  personnel  during  herbicide  application  procedures  may  pre- 
sent a temporary  disturbance  to  some  mammalian  wildlife. 

Removal  of  target  weeds  and  some  non-target  plants  such  as  willows, 
bitterbrush,  Mountain  mahogany  and  sagebrush  may  reduce  the  availabil- 
ity of  cover  and  nesting  sites  for  small  mammals  such  as  deer  mice 
(Peromyscus  man i cu 1 atus) , jumping  mice  (Zapus  spp . ) , voles  (H i c rot  us 
spp,)  and  other  small  rodents.  In  a few  areas  where  the  size  of  the 
weed  infestation  requires  that  herbicide  be  applied  to  an  area  larger 
than  one-quarter  of  an  acre  in  size,  permanent  adverse  impacts  to  some 
small  mammals  would  occur.  The  scattered  nature  and  small  size  of 
most  of  the  weed  infestation  sites  in  the  program  area  precludes  the 
possibility  of  any  significant  adverse  impacts  to  most  small  mammals. 

One  of  the  largest  proposed  weed  control  areas  is  along  the  North 
Platte  River  in  the  Bennett  Peak  Campground  and  surrounding  area.  This 
area  is  deer,  elk  and  bighorn  sheep  winter  range,  some  of  which  is 
critical  wi nter  range  for  deer. 

Non-target  browse  plants  such  as  Big  Sage  (Artemisia  tridentata), 
Antelope  Bitterbrush  (Purshia  tridentata),  Mountain  Mahogany  (Cercocar- 
pus  montanus) , and  Oregon  grape  (Mahonia  spp.)  are  critical  components 
of  the  mule  deer's  winter  diet.  Removal  of  significant  numbers  of  these 
important  browse  species  would  have  an  adverse  impact  on  wintering  mule 
deer  populations  in  the  Bennett  Peak  treatment  area.  The  degree  of 
this  potential  impact  on  wintering  mule  deer  depends  on  the  precise 
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location  of  the  actual  critical  habitat,  the  severity  of  the  weed 
infestation  in  the  critical  habitat  and  the  potential  of  removal  of  im- 
portant browse  in  the  critical  winter  range.  Sufficient  information 
is  unavailable  at  the  present  time  to  allow  for  a reasonable  quantita- 
tive assessment  of  this  potential  impact. 

A beneficial  effect  of  the  proposed  weed  control  program  will  be 
improved  habitat  for  some  small  and  large  mammals  in  the  proposed  treat- 
ment areas.  Grass  species  would  increase  in  coverage  and  frequency, 
providing  increased  forage  and  habitat  for  domestic  livestock  and  some 
wild  mammals.  Over  a longer  period  of  time  broad-leafed  shrubs  and 
forbs  may  increase  in  cover  and  frequency  in  response  to  reduced  weed 
competition;  thereby,  providing  additional  or  improved  habitat  for  some 
mammalian  wildlife. 

Endangered  Species 

According  to  the  BLM , three  endangered  species  exist  in  the  pro- 
posed weed  treatment  area.  These  are:  the  black-footed  ferret  (Mustela 

n igr ipes)  , the  peregrine  falcon  (Falco  peregr inus)  , and  the  bald  eagle 
(Hal iaeetus  leucocephalus) ■ As  discussed  in  previous  sections,  Tordon, 
Banvel  and  2,4-D  are  of  low  toxicity  to  birds  and  mammals;  and  neither 
do  the  herbicides  accumulate  in  living  systems.  In  view  of  these  facts, 
it  is  unlikely  that  the  endangered  species  present  in  the  treatment 
area  will  be  adversely  affected  by  direct  exposure  to  the  herbicides. 

The  black-footed  ferret  depends  on  prairie  dogs  for  food  and  has 
reportedly  been  seen  in  white-tailed  prairie  dog  colonies  in  the  En- 
campment area.  Numerous  people  have  expressed  concern  regarding  the 
potential  effects  of  the  herbicides  on  these  prairie  dog  populations. 
Fagerstone  et  al.  (112)  treated  a rangeland  prairie  dog  colony  with 


]ks 


2,A-D  d imethyl amine  for  2 years.  They  reported  a significant  reduc- 
tion in  cover  by  shrubs  and  forbs  which  significantly  changed  the  prairie 
dog's  diet.  Their  diet  consisted  of  73%  forbs  and  5%  grass  before  treat- 
ment and  3%  forbs,  32%  grass  post  treatment.  Fagerstone  et  al.  (112) 
concluded,  "dispite  the  change  in  diet,  the  2,A-D  treatment  appeared  to 
have  li.ttle  detrimental  effect  on  prairie  dogs.  They  remained  in  good 
condition  after  treatment,  as  indicated  by  body  weight,  and  there  was 
no  significant  difference  in  prairie  dog  activity  between  the  treated 
and  untreated  colonies."  Therefore,  prairie  dog  populations,  and  con- 
sequently, black-footed  ferrets  in  the  proposed  treatment  areas  would  not 
be  affected  by  the  weed  treatment  program. 

The  U.  S.  Fish  and  Wildlife  Service  was  consulted  regarding  the 
effects  of  the  proposed  program  on  endangered  species.  Their  response, 
included  in  the  Persons,  Groups,  and  Agencies  Consulted  section  of  this 
assessment  record,  indicates  that  adverse  impacts  on  endangered  species 
are  not  expected  from  the  use  of  Tordon,  Banvel  and  2,A-D  in  this  pro- 
gram. 

Terrestrial  Birds 

Available  evidence,  gathered  from  acute  and  chronic  oral  toxicity 
studies,  indicated  that  Tordon,  Banvel  and  2,^-D  amine  are  of  low  tox- 
icity to  birds.  Thus,  adverse  impacts  to  birds  directly  exposed  to  the 
herbicides  are  not  anticipated. 

Minimal  indirect  impacts  to  birds  are  anticipated  from  loss  of 
target  and  non-target  vegetation.  Availability  of  some  food,  cover  and 
nest  sites  may  be  reduced  by  the  proposed  program. 

In  the  following  discussion  information  pertaining  to  the  toxic 
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effects  of  Tordon,  Banvel  and  2,*»-D  is  presented  separately.  Antici- 
pated indirect  impacts  to  birds  are  also  discussed. 

Tordon 

Research  results  indicate  that  terrestrial  avifauna  are  tolerant 
to  high  concentrations  of  Tordon.  Tucker  and  Crabtree  (92)  reported 
the  for  pheasants  fed  technical  picloram  (90.5%  pure),  to  be 

above  2000  mg/kg  of  body  weight.  Hill  et  al.  (91)  also  studied  the 

susceptibility  of  pheasants,  and  Bobwhite  and  Japanese  quail  to  piclor- 

am. They  reported  an  LCj-q  greater  than  5000  ppm  for  the  young  birds 
that  were  fed  picloram  for  five  days. 

Palmer  and  Radeleff  (102)  reported  a 2%  to  3%  reduction  in  weight 
gain  in  chickens  given  daily  doses  of  100  mg/kg  to  250  mg/kg  of  picloram 
for  10  days. 

Kenaga  (90)  reviewed  several  Dow  Chemical  Company  in-house  reports 
on  Tordon  toxicity  to  Japanese  quail,  Bobwhite  quail  and  chickens. 
Japanese  quail  that  were  fed  Tordon  at  concentrations  of  100  ppm  to 
10,000  ppm  were  not  adversely  affected  at  the  highest  levels.  The  LC^Q 

for  mature  Bobwhite  quail  was  reported  to  be  23,366  ppm.  for  five-to 

seven-day-old  chicks  the  LC^Q  was  determined  to  be  10,000  ppm. 

Banve 1 

Oral  toxicity  studies  on  chickens  (97*  102),  pheasants  (97) > and 
Bobwhite  quail  (100)  indicate  that  dicamba  is  of  low  toxicity  to  birds. 
The  LDj-q's  ranged  from  500  mg/kg  to  673  mg/kg  body  weight  for  chickens 
(97,  102)  and  800  mg/kg  for  pheasants  (97) • The  U.  S.  Environmental 
Protection  Agency  reported  that  the  L C ^ ^ for  Bobwhite  quail  fed  dicamba 
for  five  days  was  above  kbkO  ppm  (100). 
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2,A-D 

As  with  Tordon  and  Banvel  , available  evidence  indicates  that 
terrestrial  birds  are  tolerant  to  high  concentrations  of  2,^-D.  Young 
pheasants,  Japanese  quail  (Coturn i x spp.)  and  pigeons  exposed  to  an 
acid  formulation  of  2,4-D,  exhibited  LDj-q  values  of  h~!2  mg/kg,  668 
mg/kg,  and  668  mg/kg,  respectively  (92),  Hill  et  al.  (91)  studying  pheas- 
ants, Bobwhite  quail  and  Coturn ix  spp.  , determined  the  LD^Q  values  to  be 
higher  than  5000  ppm  when  the  birds  were  fed  2,^-D  for  5 days.  Table 
29  presents  the  results  obtained  by  Palmer  (110)  who  fed  chickens  10 
daily  doses  of  2,A-D  amine  in  various  concentrations.  Weight  gain  in 
chickens  fed  50  mg/kg  was  not  affected  (compared  to  controls)  after  10 
days.  Chickens  fed  100  mg/kg  for  10  days  showed  a statistically  sig- 
nificant reduction  in  weight  gain  when  compared  to  control  animals. 

Terrestrial  birds  in  the  program  area  would  be  exposed  to  residues 
of  2,A-D,  but  in  view  of  their  high  levels  of  tolerance  it  is  unlikely 
that  any  would  be  exposed  to  toxic  levels. 

Indirect  Impacts  on  Terrestrial  Birds 

The  indirect  effects,  discussed  in  this  section,  may  have  greater 
impact  on  birds  than  direct  exposure. 

Removal  of  target  and  some  non-target  vegetation  may  result  in 
reduced  food  supplies  (plant  fruits  or  invertebrates  dependent  on 
plants),  cover  and  nesting  sites  for  some  passerine  and  gallinaceous 
birds.  The  larger  the  treatment  site  the  greater  this  impact  would 
be  on  a site  specific  basis. 

From  a beneficial  standpoint,  habitat  for  terrestrial  birds  may 
be  improved  over  a longer  period  of  time,  perhaps  8 to  10  years,  by 
removing  the  introduced  weed  species  and  allowing  native  vegetation 
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(mostly  grasses)  to  become  re-established  on  sites  presently  infested 
by  weeds. 

Terrestrial  Invertebrates 

Impacts  on  terrestrial  invertebrates  will  vary  depending  on  the 
type  of  herbicide  formulation  used  and  the  particular  invertebrate 
species  in  question.  Some  evidence  indicates  that  one  species  may  be 
more  susceptible  to  a herbicide  than  another. 

Much  of  the  research  on  the  toxic  effects  of  Tordon,  Banvel  and 

2.4- 0  on  terrestrial  invertebrates,  has  been  conducted  with  honey  bees, 
and  very  little  research  has  been  performed  with  other  terrestrial  in- 
vertebrates. The  information  reported  in  the  following  discussion 
mostly  presents  evidence  on  the  effects  of  Tordon,  Banvel  and  2,4-D 
herbicides  on  honey  bees.  The  narrow  scope  of  research  with  Tordon 
and  Banvel  and  the  contrary  results  of  other  investigations  made  with 

2.4- D  makes  a reasonable  assessment  of  the  impacts  of  Tordon,  Banvel 
and  2,4-D  on  terrestrial  invertebrates  difficult. 

Tordon 

Research  pertaining  to  the  effects  of  Tordon  on  terrestrial  inver- 
tebrates has  been  performed  exclusively  on  honey  bees.  Brood  develop- 
ment and  half-life  were  not  affected  in  honey  bees  (Ap is  me  1 1 i fera) 
exposed  to  picloram  concentrations  ranging  from  10  to  1000  ppmw  ( 1 1 3 , 

1 1 A , 115,  116).  Morton  et  al . (113)  stated,  "In  fact  there  was  a sig- 
nificant (statistical)  increase  in  half-life  of  bees  fed  the  100  and 
1000  ppmw  concentrations  when  compared  with  the  check  bees."  In 
another  study  Morton  further  states,  "there  was  a non-significant 
(statistical)  increase  (20%)  in  the  amount  of  brood  produced  in  colonies 
receiving  picloram  when  compared  with  the  check  colonies"  (114). 
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Morton's  investigations  with  bees  (113,  11**,  M 5 , 116)  indicate 
that  Tordon,  applied  at  recommended  rates  is  not  toxic  to  bees  and  may 
not  be  toxic  to  other  terrestrial  invertebrates.  However,  lack  of 
additional  evidence  precludes  more  specific  conclusions. 

Banve 1 

The  effects  of  Banvel  on  honey  bees  is  well  documented  and  indicates 
that  bees  are  tolerant  to  fairly  high  levels  of  Banvel.  Research  re- 
sults describing  the  toxic  effects  of  Banvel  on  other  terrestrial  in- 
vertebrates is  lacking. 

Morton  et  al.  (113,  11*+,  115,  116),  in  addition  to  studying  the 
effects  of  picloram,  investigated  the  effects  of  dicamba  on  honey  bees. 
They  reported  that  dicamba  concentrations  as  high  as  1000  ppmw  fed  to 
honey  bees  did  not  cause  significant  mortality.  The  half-life  and 
brood  development  of  bees  were  not  significantly  different  from  the 
control  bees  at  any  of  the  concentrations  tested.  Morton  and  his  col- 
leagues (113,  11*+,  115,  1*6)  concluded  that  dicamba  was  relatively 
non-toxic  to  bees  when  compared  to  the  toxicity  of  17  other  herbicides. 
McBride  (117)  also  reported  that  Banvel  was  relatively  non-toxic  to 
honey  bees.  The  lowest  toxic  level  of  dicamba  to  bees  was  reported  by 
Edson  and  Sanderson  (97)*  They  reported,  "the  toxicity  of  dicamba  to 
insects,  including  bees,  has  been  shown  to  be  very  low  when  sprayed  or 
applied  topically,  but  dicamba  did  show  some  toxicity  when  administered 
orally  in  20 % sucrose  to  bees,  the  LD,-q  being  about  3-6  ug/bee  (Needham, 
personal  communication)."  A mature  bee  weighs  about  113  nig;  thus  3-6 
ug/bee  is  equivalent  to  approximately  32  ppm. 

The  evidence  indicates  that  honey  bees  are  tolerant  to  fairly  high 
concentrations  of  dicamba;  thus,  bees  should  not  be  affected  by  exposure 
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to  dicamba  present  in  the  treatment  sites.  The  potential  impacts  on 
other  terrestrial  invertebrates  cannot  be  assessed  as  no  empirical 
evidence  pertaining  to  toxicity  has  been  located. 

2,A-D 

Much  of  the  research  on  the  toxic  effects  of  2,*4-D  on  terrestrial 
invertebrates  has  been  conducted  with  honey  bees.  Most  researchers 
report  that  honey  bees  are  tolerant  to  high  concentrations  of  2,*4-D, 
while  others  indicate  that  the  bees  are  somewhat  sensitive  to  2,4-D. 

Jones  and  Connell  (113)  and  Beran  and  Neururer  (132)  reported  variable 
LD^q  values;  10*4.5  ug/bee  (approx.  920  ppmw)  and  11.53  ug/bee  (approx. 

101  ppmw)  respectively.  Palmer-Jones  (119),  investigated  honey  bees 
in  New  Zealand  and  reported  22%  bee  mortality  from  a field  treated 
with  2 , *4-  D dust  at  a rate  of  3 lbs/A.  In  laboratory  studies  Palmer- 
Jones  (119)  dusted  bees  with  2,*4-D  and  noted  no  mortality.  They 
stated , 

Bees  were  not  harmed  by  direct  dusting  with  2,*4-D.  Hence 
poisoning  may  have  occurred  via  the  nectar.  It  was  not  de- 
termined whether  poisoning  was  due  to  unchanged  hormone 
dissolved  in  the  nectar,  a toxic  metabolite  of  2,*4-D  secreted 
into  the  nectar,  or  a toxin  arising  from  abnormal  plant 
metabol ism. 

Other  researchers  (113,  11*»,  115,  116,  117)  have  reported  that 
2,*4-D  was  non-toxic  to  adult  bees,  but  inhibited  certain  development 
stages.  Concentrations  of  100  ppmw  reduced  brood  rearing;  500  ppmw, 
completely  stopped  brood  rearing  and  egg  hatching;  1000  ppmw,  completely 
eliminated  egg  laying.  Brood  development  returned  to  normal  when  the 
bees  were  taken  off  the  phenoxy  herbicide  diet. 

Research  with  other  terrestrial  arthropods  indicates  that  2,*4-D  tox- 
icity depends  on  the  particular  invertebrate  species  involved.  In  water 
treated  with  100  ppm  of  2,*4-D,  3/5  fewer  mosquito  larvae  reached  the 
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pupal  stage  (120, cited  by  Pimentel  68).  The  number  of  grasshoppers 
per  square  yard  doubled  in  a field  treated  with  2,A-D  at  a rate  of 
1 lb/A  (121,  cited  by  Pimentel  68).  Investigations  revealed  that  the 
2,4-D  hastened  the  development  and  increased  the  survival  of  the  grass- 
hoppers. Adams  (122)  sprayed  2,A-D  at  a rate  of  0.5  lb/A  on  coccinellid 
beetle  larvae  and  reported  that  70%  to  75%  of  the  larvae  were  killed. 

In  a later  study,  Adams  and  Drew  (123)  suggested  that  aphid  outbreaks 
in  oat  fields  treated  with  2,A-D  (0.5  lb/A)  were  caused  by  reduced  pred- 
ation from  coccinellid  beetles.  The  total  density  of  soil  microarthro- 
pods such  as  wireworms,  springtails  and  mites  were  not  affected  by  2,A-D 
applied  at  normal  rates  (12A). 

The  only  non-arthropod  studies  located,  reported  experiments  on 
the  earthworm  and  nematode.  Martin  and  Wiggins  (125,  cited  by  Pimentel 
68)  immersed  earthworms  in  0.1,  1,  10,  100,  and  1000  ppm  2,A-D  concen- 
trations for  2 hours.  No  mortality  was  observed  at  the  levels  below 
1000  ppm;  100%  mortality  occurred  at  the  1000  ppm  level.  Webster  and 
Lowe  (127)  soaked  nematodes  (Aphelencoides  ritzembosi)  in  various  con- 
centrations of  2,A-D.  Concentrations  up  to  5 ppm  did  not  harm  the 
nematodes  but  50  ppm  suppressed  their  reproduction. 

It  appears  from  the  various  research  results  that  some  terrestrial 
invertebrates,  such  as  honey  bees,  are  tolerant  to  fairly  high  concen- 
trations of  2,A-D,  while  other  species,  such  as  coccinellid  beetles, 
are  somewhat  intolerant  to  2,A-D.  To  adequately  assess  the  adverse 
effects  of  2,A-D  exposure  to  the  terrestrial  invertebrates  in  the  treat- 
ment area,  additional,  more  specific  information  is  required. 

Indirect  Impacts  to  Terrestrial  Invertebrates 

Loss  of  target  and  non-target  vegetation  would  reduce  food  supplies, 


such  as;  nectar,  pollen,  leaves  and  root  tissue.  Cover  and  resting 
sites  for  many  terrestrial  invertebrates  would  also  be  reduced. 

Ecological  Interrelationships 

The  ecosystem  in  the  proposed  weed  treatment  area  is  composed  of 
four  community  types.  These  communities,  described  by  the  dominant 
vegetation  present,  are;  sagebrush-grass,  sagebrush-mountain  mahogany, 
juniper  sagebrush-juniper  and  riparian-deciduous  woodland.  In  general, 
these  are  transition  zone  communities  that  comprise  a region  of  inter- 
gradation between  the  major  grassland  and  forest  ecosystems.  This 
zone  of  intergradation  is  an  extremely  diverse  region  of  change,  and 
supports  numerous  different  species  of  plants  and  animals  (See  Chapter 
M). 

As  described  in  Chapter  II,  the  living  and  non-living  components 
of  the  ecosystem  interact  in  a variety  of  different  ways.  Plants  grow 
upon  and  derive  nutrients  and  moisture  from  the  soil  and  convert  radi- 
ant energy  to  a form  that  animals  can  utilize.  Herbivorous  animals 
feed  on  and  utilize  the  energy  stored  in  plants,  and  carnivorous  animals 
feed  on  and  utilize  the  energy  stored  in  herbivores.  Microorganisms 
decompose  dead  plants  and  animals  and  return  the  stored  nutrients  to 
the  soil,  to  begin  the  cycle  again.  These  food  relationships  are  the 
basis  of  a plethora  of  inter-and  intraspecific  interations  that  occur 
between  plants  and  animals  in  the  ecosystem. 

It  is  impossible  to  predict  precisely  which  or  how  many  of  these 
interactions  will  be  affected  by  the  proposed  weed  treatment  program. 

It  is  anticipated  that  the  greatest  affects  would  result  from 
the  changes  in  the  vegetative  communities  that  would  occur  from  herbi- 
cide treatment.  Removing  the  weeds  and  some  non-target  broad-leafed 
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plants,  while  leaving  the  native  grasses  intact,  would  alter  the  suc- 
cessional  stage  of  the  vegetation  on  the  treatment  site. 

It  is  difficult,  if  not  impossible  to  state  whether  changing  the 
serai  stage  of  succession  on  a treatment  site  is  an  adverse  or  bene- 
ficial impact.  Succession  is  a complex,  natural  ecological  process. 

It  is  a process  brought  about  by  physical  changes  in  the  environment 
but  the  process  is  controlled  by  the  biota  in  the  community.  Changes 
in  successional  stages  affect  all  facets,  both  living  and  physical, 
that  function  in  a community.  What  may  be  an  adverse  change  for  one 
kind  of  organism  may  be  a beneficial  change  for  another.  A study  by 
Franzres  (135),  of  changes  in  bird  populations  after  timber  harvesting 
in  Arizona,  illustrates  this  concept.  Timber  harvesting  significantly 
affected  bird  species  density  and  composition.  Twenty-three  bird 
species  were  affected  by  the  radical  change  in  the  vegetative  community; 
ten  were  beneficially  affected;  thirteen  were  adversely  affected. 

There  are  many  such  examples  in  the  literature  but  in  general  it  can 
be  stated  that  as  successional  seres  change  so  does  the  composition 
(density  and  diversity)  of  the  kinds  of  living  organisms  that  inhabit 
the  community  as  well  as  the  structure  of  the  physical  environment 
(Odum  142;  251-275). 

Some  specific  points  that  may  be  considered  regarding  impacts  on 
ecological  interrelationships  involve  the  presence  of  the  designated 
weed  species.  Leafy  spurge,  Canada  thistle,  Musk  thistle  and  Yellow 
toadflax,  the  weeds  designed  for  control  in  this  program,  are  foreign 
species,  introduced  from  Europe  and  Asia.  These  weeds  are  not  natural 
components  of  the  ecosystem  in  the  proposed  program  area,  thus  it  is 
unlikely  that  most  of  the  native  animals  utilize  them  for  much  more  than 
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protective  cover.  Because  the  native  animals  have  not  evolved  through 
time  with  the  introduced  weed  species,  they  may  not  be  physiologically 
or  behavioral ly  capable  of  utilizing  the  weeds  for  food  and  shelter. 

It  stands  to  reason  that  the  native  animals  will  benefit  from  a reduced 
weed  population  that  will  allow  the  quality  of  the  animal's  native 
habitat  to  increase.  Inter-  and  intraspecific  competition  for  food, 
cover  and  nesting  sites  may  be  reduced  if  the  quality  and  quantity  of 
the  animal's  native  habitat  increases.  In  some  areas  if  significant 
numbers  of  non-target  plants  are  removed  by  exposure  to  the  herbicides; 
food , cover  and  nesting  site  availability  will  be  reduced  for  some 
terrestrial  life  forms.  As  a result,  inter-  and  intraspecific  com- 
petition for  these  habitat  requirements  may  increase  between  some 
spec i es . 

Another  point  to  be  considered  regarding  ecological  interrelation- 
ships, is  the  weed-species  capacity  for  increase.  Leafy  spurge,  as  an 
example,  in  1955  was  estimated  to  infest  approximately  1000  acres  in 
six  Wyoming  counties.  Twenty  years  later  in  1975>  the  weed  was  grow- 
ing and  reproducing  on  26,000  acres  in  21  of  23  Wyoming  counties  (71). 
Leafy  spurge,  as  well  as  the  other  three  weed  species,  competes  with 
and  may  eventually  exclude  native  vegetation  in  some  areas.  In  future 
years  continued  weed  encroachment  may  constitute  a significant  environ- 
mental hazard  to  those  wild  animal  species  that  are  unable  to  efficient- 
ly utilize  the  weeds  for  food  and  shelter.  On  the  other  hand,  removal 
of  the  weeds  may  impinge  hardships  on  animal  species  that  have  adapted 
to  the  presence  of  the  weeds  and  utilize  them  for  food,  cover,  or 
nest i ng. 
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Han 

Herbicide  applicators  and  people  using  public  lands,  such  as  the 
Bennett  Peak  recreation  area,  would  be  exposed  to  the  herbicides. 

Acute  and  chronic  ora’  toxicity  research  has  not  been  performed  on  man; 
however  as  discussed  in  previous  sections,  other  mammalian  forms  are 
tolerant  to  high  concentrations  of  each  of  the  proposed  herbicides  and 
bioaccumulation  does  not  occur. 

The  applicators  face  the  greatest  potential  of  direct  exposure 
to  the  herbicides.  These  applicators  will  be  supervised  by  licensed 
weed  and  pest  controi  supervisors  who  are  aware  of  label  recommenda- 
tions and  proper  handling  procedures.  Therefore,  direct  exposure  of 
these  personnel  is  net  expected  to  cause  adverse  impacts  to  them. 

Public  exposure  to  the  herbicides  in  the  treatment  areas  will  not  be 
significant;  thus,  adverse  impacts  are  not  anticipated. 

Human  Values 

The  proposed  weed  control  program  in  Carbon  County  may  have  an 
impact  on  some  of  those  human  values  described  in  Chapter  II.  The 
aesthetic  values  of  form,  line  and  color,  of  some  vegetation  in  the 
treatment  areas  may  be  adversely  affected  by  the  proposed  program. 

The  most  significant  impact  of  the  proposed  action  on  human  values 
would  be  economic.  As  an  example,  in  Carbon  County  between  the  years 
1 97 3 ~ 1 973  the  Carbon  County  Weed  and  Pest  District  spent  $21, 324 .75  on 
weed  control  on  one  rancher's  land.  During  the  first  five  years  the 
cost  was  shared  50^  by  the  rancher;  the  final  year  the  entire  cost  was 
remunerated  by  the  Weed  and  Pest  District.  Thus,  the  cost  of  weed  con- 
trol presents  a significant  economic  impact  to  the  private  landowner 


and  the  taxpayer. 
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The  intent  of  the  proposed  weed  treatment  program  is  to  reduce 
the  size  and  number  of  the  present  weed  infestations  in  an  effort  to 
reduce  weed  spread.  Thus,  increasing  economic  impacts  may  be  reduced 
and  over  a longer  period  of  time  expenditures  for  weed  control  may  be 
reduced  to  a minimum  maintenance  level. 

Unemployment 

The  Carbon  County  Weed  and  Pest  District  has  been  conducting  weed 
treatment  operations  on  private  and  state  lands  for  several  years.  It 
is  not  anticipated  that  additional  Weed  and  Pest  District  crew  members 
would  be  required  to  carry  out  treatment  operations  on  federal  lands. 

ANTICIPATED  IMPACTS  OF  THE  ALTERNATIVES 
No  Action  Alternative 

The  no  action  alternative  will  result  in  the  continued  and  pro- 
lific spread  of  designated  noxious  weeds  in  Wyoming.  Productive  range- 
land  and  wildlife  habitat  will  be  lost,  due  to  increasing  weed  cover, 
causing  economic  and  environmental  losses.  Existing  weed  infestations 
will  be  a continual  source  of  re i nfestat ion  on  private  lands  where 
weed  control  operations  have  been  in  effect  for  several  years.  Economic 
burdens  will  be  placed  on  private  individuals,  and  state  and  local 
agencies  that  must  control  these  increasing  weed  problems  in  irrigated 
croplands,  rangeland  and  other  problem  areas.  Competing  weeds  will 
exclude  native  vegetation,  which  will  reduce  habitat  diversity  and  the 
total  productivity  of  the  ecosystem.  Increasing  weed  infestations  will 
reduce  the  availability  of  wildlife  forage,  cover  and  nesting  sites. 
Preventive  Measures  Alternative 

Using  measures  to  prevent  the  spread  of  weeds  will  place  economic 
burdens  on  the  farmers  and  ranchers  who  must  implement  crop  seed  cleaning, 


crop  rotation,  livestock  cleaning,  and  cleaning  of  planting  and  harvest- 
ing equipment  as  preventive  weed  control  measures.  Conversely,  preventa- 
tive measures  should  serve  to  reduce  the  spread  of  weeds  through  contam- 
inated seed  sources  and  unclean  equipment. 

Preventive  weed  control  measures  will  not  eliminate  or  reduce  the 
existing  noxious  weed  problem.  Therefore,  some  adverse  impacts  on  the 
terrestrial  ecosystem  will  continue  due  to  the  spread  of  the  present 
weed  i nfestat i ons . 

Physical  Control  Alternative 

Hand  grubbing  weeds,  using  fire,  and  machine  tillage  have  been 
offered  as  possible  physical  weed  control  methods.  Machine  tillage 
is  an  economically  unfeasible  alternative  due  to  the  rough  topography 
and  limited  accessibility  of  much  of  the  proposed  weed  control  area; 
therefore  environmental  impacts  of  this  alternative  will  not  be  con- 
s idered. 

When  it  is  feasible,  hand  grubbing  weeds  will  have  only  minimal 
and  temporary  impacts  on  the  environment.  Removing  weeds  will  loosen 
and  bare  the  soil,  and  in  certain  situations  cause  or  increase  soil 
erosion.  The  presence  of  weed  removal  personnel  will  present  a tempo- 
rary disturbance  to  wildlife.  Economic  impacts  from  hand  grubbing  will 
be  greater  than  other  weed  control  methods  due  to  the  necessity  of 
numerous  hand  grubbing  efforts  needed  per  season.  Leafy  spurge  and 
Canada  thistle  are  perennial  weeds  that  reproduce  by  seed  and  vegeta- 
tively  from  deep,  horizontal  root  systems.  These  root  systems  are 
difficult,  if  not  impossible,  to  remove  in  one  "hand  grubbing"  opera- 
tion, therefore  repeated  seasonal  and  annual  operations  may  be  necessary 
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to  effectively  control  the  weeds.  This  "high  frequency"  of  control 
efforts  will  increase  the  economic  impact. 

Fire  will  destroy  target  and  non-target  vegetation,  which  may  re- 
sult in  an  increased  soil  erosion  potential  in  some  areas.  In  addition, 
Leafy  spurge  and  Canada  thistle  root  systems  would  not  be  affected  by 
fire.  The  top  growth  of  the  weeds  would  be  killed  and  seed  production 
may  be  reduced  but  the  existing  infestation  would  not  be  affected  with- 
out repeated  treatment  with  fire.  An  "escaped"  fire  could  burn  exten- 
sive tracts  of  land  causing  significant  environmental  and  economic 
losses.  Smoke  from  the  fires  would  reduce  the  air  quality.  Addition- 
ally, the  aesthetic  appearance  of  an  area  will  be  reduced  in  value  by 
using  fire  as  a weed  control  method. 

Biological  Control  Alternative 

The  use  of  Painted  Lady  butterfly  larvae  and  the  thistle  fungus 
(Fusarium  roseium)  to  control  Canada  thistle  are  not  feasible  alterna- 
tives and  impacts  will  not  be  considered.  The  Painted  Lady  butterfly 
reaches  population  peaks  every  15  to  20  years,  an  interval  that  does 
not  allow  effective  control  of  Canada  thistle.  The  thistle  fungus 
(Fusarium  roseium)  is  not  adaptable  to  the  rigors  of  the  Wyoming  climate. 

The  thistle  weevil  (Rhinocyllus  conicus),  an  introduced  insect 
species,  may  prove  effective  in  controlling  Musk  thistle.  As  demonstra- 
ted in  the  past,  any  living  organism  that  is  introduced  by  man  into  one 
geographic  area  from  another,  presents  a significant  potential  environ- 
mental hazard.  The  Starling,  the  House  Sparrow,  and  the  Norway  rat 
are  prime  examples  of  the  consequences  of  introductions  in  this  country. 
Precise  ecological  consequences  of  introducing  an  alien  species  cannot 
be  determined  until  after  the  fact;  therefore,  biological  control  by 
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this  method  must  be  approachea  with  caution.  Beneficial  environmental 
effects  may  result  from  biological  control  of  Musk  thistle  populations. 
The  weed  populations  may  be  kept  in  check  with  a minimum  economic  out- 
put . 

Management  Alternative 

The  management  alternative  involves  a combination  of  weed  control 
methods.  Chemical,  biological,  and  mechanical  weed  control  methods, 
integrated  with  reclamation  of  disturbed  areas  and  a comprehensive 
livestock  and  wildlife  grazing  management  plan,  form  an  intelligent  com- 
prehensive weed  management  alternative.  Each  of  the  control  methods 
available  in  a management  plan  could  be  implemented  separately  or  in 
concert  to  meet  the  environmental  and  economic  requirements  of  a partic- 
ular weed  control  problem.  This  approach  to  integrated  weed-pest  manage 
ment  would  be  the  most  effective  means  of  minimizing  adverse  environ- 
mental and  economic  impacts. 

Assessing  the  possible  adverse  or  beneficial  environmental  impacts 
of  an  integrated  pest  management  program  is  difficult.  Reference  to  the 
anticipated  impacts  of  the  proposed  action  and  the  alternatives  may  pro 
vide  a relative  estimate  of  the  potential  effects  of  such  a program. 

POSSIBLE  MITIGATING  AND  ENHANCING  MEASURES 

In  the  following  discussion  of  mitigative  and  enhancing  measures, 
some  of  the  measures  are  duplicated  under  several  headings.  These 
possible  mitigative  measures  are  stated  in  detail  only  once,  and  are 
referred  to  in  following  sections  by  the  specific  number  in  the  section 
where  originally  stated. 
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Ai r Qua  1 i ty 


Certain  measures  can  be  identified  which  would  minimize  the  amount 
of  atmospheric  contamination  by  herbicides.  These  include  the  following: 

1.  Using  granular  formulations,  where  applicable,  will 
minimize  air  contamination  due  to  wind  drift. 

2.  Use  of  low  pressure  spray  equipment  for  applications 
of  the  herbicides  will  minimize  wind  drift. 

3.  The  use  of  large  droplet  size  in  herbicide  sprays 
will  minimize  wind  drift.  The  use  of  spray  equipment 
that  can  be  calibrated  to  deliver  droplet  size  with 
mass  median  diameters  of  175  microns  (with  a small 
range  of  droplet  sizes)  would  reduce  wind  drift.  It 
also  would  provide  adequate  foliage  coverage  for  con- 
trolling the  designated  weeds.  (Refer  to  Appendix 

n). 

4.  Restricting  herbicide  spray  applications  to  cooler 
periods  of  the  day  would  reduce  thermal  influences 
on  herbicide  drift  and  would  minimize  atmospheric 
contami nat i on . 


So  i 1 


The  following  measures  are  means  of  minimizing  the  possibilities 
of  soil  erosion  and  soil  sterility: 

1.  Reseeding  by  BLM  with  desirable  grasses  would  reduce 
soil  erosion  where  dense  stands  of  designated  weeds 
are  removed  and  soil  conditions  are  unstable. 

2.  Using  only  a single  type  of  herbicide  for  the  initial 
treatment  of  an  area  would  reduce  the  possibility  of 
soi 1 ster i 1 izat ion. 

3.  Appropriate  supervision  and  safety  precautions  will 
be  implemented  to  reduce  risks  of  accidental  spills 
of  concentrate  that  may  cause  soil  sterility. 

4.  Do  not  apply  Tordon  to  the  same  treated  area  more 
often  than  once  a year. 

5.  On  steep  (60°)  , eroded  stream  banks,  herbicides  should 
not  be  applied  to  noxious  weed  infestations  that  are 
within  10'  of  stream  bank  interface  vegetation.  Re- 
moval of  this  non-target  vegetation  would  contribute 
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to  severe  erosion.  In  such  areas  physical  control 
methods  should  be  implemented.  (See  photograph 
below) . 

6,  Do  not  move  treated  soils  by  any  means. 


Figure  13-  A weed  control  site  along  the  North  Platte 
River  where  soil  conditions  are  unstable.  Removal 
of  non-target  vegetation  along  such  a stream-bank 
interface  would  contribute  to  severe  erosion. 


Water 

Several  types  of  measures  are  available  for  reducing  potentially 
adverse  effects  of  the  program  on  water  in  the  treatment  areas.  These 
will  reduce  the  possibilities  of  herbicides  entering  streams  and  other 
water  bodies  through  direct  contamination: 
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1.  Treatments  in  the  riparian  zones  will  be  made  only 
in  areas  above  the  year's  high-water  line,  and  will 
be  made  so  as  to  avoid  contaminating  water  (See 

F i gures  1 4 and  15.) 

2.  Do  not  treat  any  weeds  which  overhang  any  water  zone; 
These  can  be  controlled  by  mechanical  means. 

3.  Do  not  apply  herbicide  to  irrigation  and  drainage 
ditches  or  allow  spray  to  drift  to  inner  stream  banks. 

•4.  Apply  herbicides  in  all  riparian  zones  only  by  hand 
or  hand-held  sprayers. 

5 . Monitor  streams  for  herbicides  by  monthly  sampling 
and  sampling  12  to  24  hours  after  each  moderate  rain- 
fall. 

6.  Analyze  water  within  the  treatment  sites  which  collects 
in  ponds  that  are  to  be  used  for  irrigation  of  crops, 
gardens  or  stock  watering. 

7.  The  air  quality  mitigative  measures,  numbers  2 and  3 
and  the  soil  mitigative  measures,  numbers  3 and  5 will 
further  reduce  the  possibility  of  water  contamination. 


Plants 


The  mitigative  measures  listed  below  would  minimize  the  effects  of 
the  herbicides  on  non-target  vegetation: 

Aquatic  and  Terrestrial  Plants 

1.  Bead  rather  than  spray  formulations  should  be  used  in 
riparian  zones  particularly  where  dense  cover  of 
willows,  cottonwoods,  and  other  riparian  plant  species 
exist. 

2.  Equipment  and  containers  used  for  applying  Tordon, 
liquid  or  beads,  should  not  be  reused  for  other  mate- 
rials. Equipment  and  containers  used  for  applying 
Banvel  and  2,4-D  will  be  thoroughly  rinsed  and  cleaned 
according  to  label  directions  before  being  used  to 
apply  a different  herbicide  or  other  chemicals. 

3.  The  air  quality  mitigative  measures,  numbers  2 and 
3;  the  soil  mitigative  measure,  number  5;  and  the 
water  mitigative  measure,  number  3 will  further  mini- 
mize impacts  upon  aquatic  and  terrestrial  plants. 


Figure  14.  Herbicide  ground  application  aquatic  restriction  chart. 
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Inner  Stream  Bank 


Figure  15.  Aquatic  Slope  Restrictions  * 


168 


10'  level  ground  = 
16'  @ 45°  slope 


10'  level  ground  = 
20'  @ 60°  slope 


* .Modified  from  "Herbicide  Ground 
Application  Aquatic  Restriction  Chart" 
Environmental  Analysis  Report, 

June  1977,  Noxious  Weed  Control 
Program  on  the  Bridger-Teton  National 
Forest  — USDA-Forest  Service, 

Region  4. 
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Animals 


The  mitigative  measures  that  follow  will  minimize  the  adverse 
effects  on  aquatic  organisms,  and  on  wild  and  domestic  animals  species 
in  the  project  and  surrounding  areas: 

Aquatic  Animals 

1.  Apply  treatment  after  July  15th  in  riparian  zones  to 
avoid  potential  kill  of  trout  species  during  the  yolk- 
absorbtion  and  fry  stages  of  development. 

2.  Apply  herbicides  in  the  riparian  zones  according  to 
the  Aquatic  Restriction  Charts,  figures  14  and  15-  for 
example,  having  a buffer  zone  of  no  less  than  10  ft. 
from  the  high-water  line  when  applying  Tordon  would 
reduce  water  contamination  and  possible  effects  upon 
fish  in  the  proposed  treatment  area. 

3.  The  air  quality  mitigative  measures,  numbers  2 and  3; 
number  5 in  the  soil  section;  and  numbers  1,  2 and  5 
in  the  water  section  will  further  minimize  adverse 
effects  on  aquatic  animals. 

Terrestrial  Animals 


1.  Vehicles  should  be  allowed  only  on  designated  roads 
to  minimize  disruption  of  wildlife  habitat. 

2.  No  applications  of  herbicides  within  10  ft.  of  ground- 
nest  i ng  birds. 

L i ves  tock 

1.  Resumption  of  grazing  on  treated  land  will  be  in  ac- 
cordance with  label  directions.  Lactating  dairy 
animals  are  not  to  be  grazed  on  areas  treated  with 
Tordon.  Animals  grazed  on  Tordon  treated  areas 
should  not  be  transferred  to  areas  with  broad-leafed 
crops  without  allowing  at  least  7 days  on  untreated 
grass  pasture,  since  urine  may  contain  enough  piclor- 
am  to  cause  crop  damage.  Meat  animals  should  not  be 
grazed  on  Banve 1 -t reated  areas  within  30  days  of 
slaughter.  Feeding  restrictions  for  dairy  animals 
are  as  fol lows : 


Dosage/acre  Banvel  herbicide 
up  to  1 pt  (8  oz  a i ) 
up  to  1 qt  ( 1 6 oz  a i ) 
up  to  2 gal  (32  oz  a i ) 
up  to  2 ga 1 ( 1 28  oz  a i ) 


Days  delay 
graze  after  7 days 
graze  after  21  days 
graze  after  40  days 
graze  after  60  days 
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Grazing  of  dairy  animals  on  areas  treated  with  2,^-D 
should  not  be  allowed  within  7 days  of  herbicide 
application.  Grazing  or  foraging  on  grain  fields 
should  not  be  allowed  within  2 weeks  after  treatment. 


Man 


The  following  measures  could  be  taken  for  the  safety  of  the  appli- 
cator and  the  public: 

1.  Where  there  is  possible  contact  with  the  public  in 
campgrounds  (particularly  Bennett  Peak  Campground) 
the  public  should  be  prohibited  from  the  proposed 
treatment  site  on  the  day(s)  of  herbicide  application. 
In  addition,  it  should  be  posted  at  each  campground 
that  herbicides  have  been  applied  in  the  area. 

2.  All  safety  equipment  which  is  recommended  by  the  manu- 
facturer's label;  such  as  gloves,  boots  and  goggles 
should  be  worn  by  the  applicator  during  the  handling 
and  application  of  all  herbicides. 

3.  Final  mix  and  applications  of  herbicides  should  be 
by  a certified  applicator  or  under  direction  of  a 
certified  applicator. 

^ . Private  landowners  growing  sensitive  crops,  having 
land  contiguous  to  the  proposed  treatment  sites, 
should  be  notified  prior  to  the  application  of  the 
her b i c i des . 

5.  Irrigation  farmers  along  the  North  Platte  River  in 
Carbon  County  should  be  informed  of  the  herbicide, 
weed  control  program,  by  the  Weed  and  Pest  Super- 
visor. 

Operational  Procedures 


Certain  methods  of  operation  can  be  identified  that,  if  followed, 
would  minimize  environmental  contamination.  They  include  the  following: 

1.  The  use  precautions  on  the  labels  of  all  three  herbi- 
cides should  be  closely  adhered  to. 

2.  Copies  or  specimens  of  the  labels  of  the  herbicides 
to  be  used  in  the  program  should  be  carried  by  the 
herbicide  applicators  for  reference.  (Refer  to 
Append ix  8)  . 

3.  The  herbicide  label  recommendations  should  be  followed 
explicitly  for  the  cleaning  and  disposal  of  containers 
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and  equipment.  In  addition,  cleaning  application 
equipment  near  streams  or  surface  waters  should  not 
be  a 1 lowed . 

k.  Care  should  be  taken  by  the  applicators,  when  off  of 
access  roads,  to  minimize  the  disturbance  to  non- 
target vegetation  and  animal  species. 

5.  Mixing  of  herbicide  formulations  should  be  made  in 
areas  where  spills  will  not  contaminate  streams, 
ponds,  or  lakes. 

6.  If  stream  waters  are  used  for  mixing  the  herbicide 
formulations  care  should  be  taken  not  to  cause  any 
stream  contamination. 


RECOMMENDATIONS  FOR  MITIGATION  OR  ENHANCEMENT 
A i r Qua  1 i ty 

The  mitigative  measures  list  on  page  1 6A  should  be  adopted  and 
implemented  to  minimize  the  environmental  impacts  of  the  proposed  weed 
control  program.  Because  of  the  diversity  of  the  various  treatment 
sites  and  the  variety  of  treatment  methods  all  of  the  mitigative  meas- 
ures cannot  be  followed  for  each  application.  At  each  treatment  site 
discretion  will  have  to  be  used  in  implementing  the  different  mitigative 
measures . 

The  measures  stated  in  this  section  are  not  only  important  for 
maintaining  a high  standard  of  air  quality  but  also  will  directly  mini- 
mize the  impacts  on  water  quality  and  on  aquatic  and  terrestrial  non- 
target vegetat ion . 

Soi  1 

All  of  the  mitigative  measure  described  on  pages  1 64 - 1 6 5 should  be 
implemented  to  lessen  the  impacts  upon  the  soil  and  its  components. 

The  three  most  important  measures  are:  1)  avoiding  the  use  of  Tordon 
on  any  given  treatment  site  more  than  once  every  year;  2)  on  slopes 
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greater  than  60°  prohibit  applying  herbicide  to  vegetation  at  the  stream 
bank  interface;  3)  reseeding  native  grass  species  on  erosion  prone  sites 
where  noxious  weeds  and  non-target  plants  have  been  removed. 

Water 

The  following  measures  are  recommended  for  mitigation  of  the  environ- 
mental impacts  upon  waters  in  the  proposed  treatment  areas. 

All  of  the  measures  that  were  listed  on  page  166  concerned  with 
herbicide  application  in  riparian  zones  should  be  closely  adhered  to. 

When  applying  herbicides  just  above  the  high-water  line  of  rivers  and 
streams  extreme  care  must  be  taken.  Where  weeds  infest  steep,  alluvial 
stream  banks  or  grow  within  the  high-water  line,  no  herbicide  treatment 
should  be  done.  In  such  places,  mechanical  methods  of  weed  control 
should  be  employed.  Where  applicable,  the  use  of  beads  rather  than  a 
spray  formulation  in  riparian  zones  would  reduce  water  contamination 
from  wind  drift. 

As  specified  on  the  labels  of  Tordon  and  Banvel , these  herbicides 
cannot  be  applied  to  either  the  inner  bank  or  base  of  irrigation 
d i tches . 

A herbicide  monitoring  system  should  be  developed  by  the  Wyoming 
State  Department  of  Agriculture,  which  is  acceptable  to  BLM,  for  monitor- 
ing the  waters  within  the  proposed  treatment  sites  before,  during  and 
after  herbicide  applications.  It  is  recommended  that  samples  be  obtained 
monthly  and  also  12  to  2b  hours  after  moderate  rainfall,  to  detect  the 
presence  of  herbicides  in  the  water.  It  is  highly  improbable  that  levels 
above  1 ppm  will  be  reached  in  water  ways  in  the  treatment  areas.  How- 
ever, in  case  unacceptable  levels  of  the  herbicides  are  detected  in  the 
water  samples,  a plan  of  action  should  be  developed  by  the  State 
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Department  of  Agriculture,  which  is  acceptable  to  BLM,  to  avoid  future 
contami nat ion . 

Alfalfa  farmers  and  all  other  farmers  who  irrigate  from  the  North 
Platte  River  should  be  informed  of  the  herbicide  program. 

Plants 

All  of  the  mitigative  measures  listed  on  pages  166-1 68  to  minimize 
adverse  effects  on  aquatic  and  terrestrial  plants,  are  recommended. 

An i ma 1 s 

All  of  the  mitigative  measures  listed  on  pages  1 69 ~ 1 7 0 are  recommended 
to  be  adopted  and  implemented  to  minimize  the  environmental  impacts  upon 
animal  life  within  and  adjoining  the  proposed  treatment  sites. 

Man 

All  of  the  measures  that  were  listed  on  page  170  should  be  adopted 
and  implemented  to  insure  the  public's  safety  and  to  provide  the  safest 
possible  conditions  for  the  applicators. 

Operational  Procedures 

All  of  the  mitigative  measures  which  are  described  on  page  170-171 
should  be  strictly  followed.  The  label  instructions  on  each  herbicide 
must  be  followed  in  accordance  with  the  Federal  Insecticide,  Fungicide, 
and  Rodent icide  Act  (F I FRA) , as  Amended  1972. 

RESIDUAL  IMPACTS 

With  the  implementation  of  the  recommended  mitigating  or  enhancing 
measures  there  should  be  no  impacts,  either  beneficial  or  adverse,  on 
the  aquatic  plant,  aquatic  mammal,  bird,  vertebrate  or  invertebrate  en- 
vironmental components.  However,  if  there  is  an  accidental  spill  or  an 
intense  rainstorm  shortly  after  herbicide  application  some  direct  and 
indirect  impacts  may  result  upon  these  environmental  components.  The 
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air  quality,  soil,  water,  terrestrial  plant  and  terrestrial  animal  en- 
vironmental components,  will  be  adversely  affected  after  implementation 
of  the  recommended  mitigative  and  enhancing  measures.  There  will  also 
be  beneficial  impacts  on  the  soil,  terrestrial  plant  and  terrestrial 
animal  environmental  components.  These  residual  impacts  are  presented 
in  the  following  discussion. 

Air 

Air  quality  will  be  temporarily  reduced  by  air  contamination  with 
herbicide  spray  vapor  and  dust  from  bead  formulations.  This  effect 
will  occur  during  and  for  a short  time  after  the  herbicide  application. 
Soil 

Implementation  of  the  recommended  mitigating  or  enhancing  measures 
will  reduce,  but  not  eliminate  soil  erosion.  Where  large,  dense  stands 
of  designated  noxious  weeds  are  removed  by  treatment  with  herbicide, 
soil  erosion  will  be  initiated  and  in  certain  areas  enhanced.  This 
period  of  soil  erosion  is  expected  to  last,  a few  months  to,  perhaps, 
one  or  two  years,  in  extreme  conditions,  until  natural  increases  or  in- 
creases afforded  by  reseeding  of  native  grasses  stabilize  the  soil. 
Beneficially,  soil  stability  may  be  increased  on  presently  unstable  sites 
by  natural  increases  and  increases  afforded  by  reseeding  of  native 
grasses . 

Water 

Water  contamination  with  Tordon,  Banvel,  and  2,4-D  will  occur,  even 
after  implementation  of  the  recommended  mitigative  measures.  The  North 
Platte  River,  and  its  tributaries  within  the  treatment  areas,  will  un- 
avoidably be  contaminated,  to  some  degree,  from  herbicide  in  surface 
run-off  water,  subsurface  water  and  wind  carried  spray  vapor. 


175 


Terrestrial  Plants 

Implementing  the  recommended  mitigative  measures  would  reduce  im- 
pacts on  non-target  terrestrial  vegetation.  However,  adverse  impacts 
on  some  terrestrial  vegetation  are  unavoidable.  Non-target  broad-leafed 
species  and  any  threatened  or  endangered  plants  that  are  in  close  prox- 
imity to  the  designated  noxious  weeds  may  be  injured  by  exposure  to  any 
of  the  three  herbicides. 

Beneficial  impacts  will  result  from  reduced  weed  competition. 
Broad-leafed  native  shrubs  and  forbs,  and  native  grasses  should  increase 
in  response  to  the  reduced  competition. 

Terrestrial  Vertebrates  (Mammals  and  Birds) 

Loss  of  the  target  weeds  and  some  non-target  trees,  shrubs  and 
forbs  will  initially  reduce  the  quality  of  habitat  for  the  mammalian 
and  avian  wildlife  that  inhabit  the  proposed  treatment  area.  Over  a 
period  of  time  habitat  quality  should  be  improved  by  the  initial  in- 
crease in  grass  cover,  and  with  subsequent  re-establishment  of  native 
shrubs  and  forbs  where  weed  stands  were  removed. 

Man 

The  proposed  program  will  reduce  the  aesthetic  appearance  of  parts 
of  the  treatment  areas.  This  will  not  be  a long-term  adverse  effect. 

Over  a longer  period,  the  aesthetic  quality  of  the  land  will  be  increased 
by  control  of  the  designated  noxious  weeds.  In  addition,  man  stands  to 
benefit  economically,  as  livestock  range  and  wildlife  habitat  are  im- 
proved , 

SHORT-TERM  USE  VS  LONG-TERM  PRODUCTIVITY 

Implementation  of  the  weed  control  program  over  the  proposed  five 
year  period  will  have  short-term  effects  on  the  land  that  will  affect 
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its  future  productivity.  The  continued  use  of  the  land  by  man  for  live- 
stock grazing,  recreation  and  wildlife,  as  an  ecological  niche  is 
contingent  on  the  future  productivity  of  the  land,  The  land  is  currently 
being  used  for  these  purposes,  and  these  uses  will  continue  during  and 
after  completion  of  the  weed  control  program. 

Short-term  use  of  the  land  for  herbicide  application  will  cause  the 
loss  of  target  and  some  non-target  vegetation  that  will  mean  the  loss  of 
food,  cover  and  other  habitat  needs  for  livestock  and  wildlife.  In  some 
areas  removal  of  the  vegetation  will  cause  soil  erosion  that  may  result 
in  reduced  soil  fertility.  For  man,  the  aesthetic  value  of  the  land 
will  be  reduced  for  a period  of  perhaps  one  to  five  years.  Additional, 
incidental,  short-term  uses  include,  land  use  by  weed  control  personnel 
and  reduced  land  use  by  recreationists  the  days  of  herbicide  application 
procedures.  Land  use  by  livestock  will  be  restricted  for  at  least  seven 
days  after  herbicide  application  procedures. 

Long-term  productivity  of  the  land  will  be  enhanced  with  the  elim- 
ination of  the  designated  weeds  and  subsequent  replacement  with  native 
grasses,  forbs,  and  shrubs.  Increased  diversity  and  coverage  of  native 
vegetation  may  contribute  to  increased  soil  fertility,  and  an  improve- 
ment in  rangeland  and  wildlife  habitat.  The  aesthetic  value  of  the  land 
will  be  increased,  enhancing  its  usability  for  recreational  purposes. 

The  productivity  of  farmlands  downstream  from  the  treatment  areas  will 
be  increased  in  the  long-term.  Growers  v/i  1 1 be  able  to  invest  more  time, 
energy  and  money  in  production  rather  than  in  weed  control. 

On  a broader  scale,  long-term  benefits  will  result  from  increased 
knowledge  concerning  the  use  of  the  herbicides  Tordon,  Banvel,  and  2,^-D 
on  rangelands  and  wildlife  habitat.  Monitoring  water  ways  for  herbicide 
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residues,  studying  effectiveness  of  weed  control,  and  studying  changes 
in  native  vegetation  will  contribute  to  effective,  safe,  and  economic 
weed  control  in  the  years  ahead. 


IRREVERSIBLE  OR  IRRETRIEVABLE  COMMITMENT  OF  RESOURCES 

No  irreversible  commitments  of  natural  resources  are  anticipated 
from  the  proposed  program. 

The  following  resources  will  be  irretrievably  committed: 


1 . 

Loss  of  some  broad- 

- 1 eafed 

plants. 

2. 

Herbicides. 

3. 

Vehicular  gasoline 

and  o i 1 

and  maintenance  costs. 

1+  , 

Human  labor. 
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INTRODUCTION 


This  Supplement  to  the  North  Platte  Fiver  Area  Designated  (Noxious)  Weed 
Treatment  Program  Environmental  Assessment  Record  (EAR)  was  published  in  April 
1979,  in  response  to  public  comments  offered  during  January  and  February  of 
1979.  The  supplement  is  divided  into  two  sections.  The  first  is  the  public 
participation  section  which  discusses  all  public  comments  offered  on  the  EAR  by 
agencies,  organizations  and  individuals.  The  second  section  is  a revised  text 
supplement  to  the  original  EAR  and  discusses  revisions  or  additions  that  were 
determined  to  be  necessary  as  a result  of  consideration  of  public  comments. 
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PUBLIC  PARTICIPATION  SECTION 


Organization 

The  North  Platte  River  Area  Designated  (Noxious)  Weed  Treatment  Program 
Environmental  Assessment  Record  (EAR)  was  initiated  in  May  1978  and  completed 
in  December  1978  under  a contract  agreement  between  the  Wyoming  Department  of 
Agriculture  and  the  Bureau  of  Land  Management.  Field  and  Lab,  Inc.,  agricultural 
and  environmental  consultants.  Fort  Collins,  Colorado,  performed  the  actual 
written  work  under  the  leadership  of  the  Wyoming  Department  of  Agriculture, 
Cheyenne,  Wyoming.  Specialists  in  zoology,  weed  and  pest,  pesticides,  entomol- 
ogy, soils,  agricultural  product  regulations,  and  epidemiology,  had  input  into 
the  EAR. 

The  Bureau  of  Land  Management  (BLM)  and  the  Carbon  County  Weed  and  Pest 
Control  District  coordinated  with  the  Wyoming  Department  of  Agriculture  and 
Field  and  Lab,  Inc.  during  all  phases  of  the  project. 

Consultation  and  Coordination  in  Preparation  of  the  EAR 

During  March  1978,  letters  and  explanatory  material  were  sent  to  various 
interest  groups  and  individuals,  federal  agencies,  and  state  and  local  agencies, 
inviting  them  to  take  part  in  the  EAR  process  by  supplying  comments  and  infor- 
mation. 

Groups,  organizations  and  individuals  contacted  by  letter  include:  wild- 

life interest  groups,  environmental  groups,  recreational  groups,  livestock 
operators,  federal  agencies,  state  agencies,  the  Governor's  office,  and  a major 
herbicide  manufacturer. 

Comments  were  received  from  the  public  through  formal  statements  and 
informal  contacts  3s  the  EAR  was  developed.  Many  individuals  with  special 
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knowledge  and  expertise  were  consulted  during  the  preparation  of  portions  of 
the  EAR  (See  pages  177-179  in  the  EAR). 

Coordination  in  the  Review  of  the  EAR 

Comments  on  the  EAR  were  requested  from  agencies  and  interest  groups 
listed  in  Table  S-l.  Those  who  provided  comments  are  indicated  by  an  asterisk. 

Public  Comments  and  Responses 

The  public  comments  period  was  scheduled  to  provide  the  public  an  oppor- 
tunity to  review  and  then  offer  comment  on  the  adequacy  of  the  analysis  of 
impacts  of  the  proposed  action  and  alternatives  as  presented  in  the  environmen- 
tal assessment  record. 

A news  release  announcing  the  availability  of  the  EAR  was  issued  from  the 
Rawlins  District  Office,  Bureau  of  Land  Management,  on  January  10,  1978,  to 
news  media  in  Colorado,  Montana,  and  Wyoming.  Distribution  of  the  news  release 
included  the  following:  22  newspapers,  4 magazines,  13  radio  stations,  6 tele- 

vision stations,  and  2 wire  services  in  Wyoming  and  3 newspapers,  3 magazines, 

1 radio  station,  and  2 television  stations  in  other  states. 

The  news  release  also  announced  a 30-day  public  review  period  ending 
February  15,  1978. 

Handling  the  Review  Procedures  for  Public  Comments 

During  the  review  process,  10  letters  were  received  from  state  and  federal 
agencies,  environmental  groups,  a livestock  operator,  and  one  corporate  entity. 

All  letters  were  reviewed  and  considered  in  preparation  of  the  EAR  Supple- 
ment. 

Major  comments  are  those  which  presented  pertinent  new  information, 
questioned  the  EAR  impact  analyses  or  data,  or  raised  issues  bearing  directly 
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TABLE  S-l 

INDIVIDUALS,  AGENCIES,  AND  ORGANIZATIONS 
FROM  WHOM  COMMENTS  WERE  REQUESTED 


Federal  Agencies 

*Environmental  Protection  Agency 
Fish  and  Wildlife  Service  (Department  of  Interior) 
Forest  Service  (Department  of  Agriculture) 

*Soil  Conservation  Service  (Department  of  Agriculture) 


State  Agencies 
Governor's  Office 

^Wyoming  Department  of  Agriculture 
*Wyoming  Department  of  Environmental  Quality 
*Wyoming  Game  and  Fish  Department 
Wyoming  Recreation  Commission 


Local  Government 


Carbon  County  Weed  and  Pest  Control  District 


Others 


Audubon  Society 

Carbon  County  Conservation  Club 
*Defenders  of  Wildife 
*Dow  Chemical  USA 
Friends  of  the  Earth 
*Izaak  Walton  League 
C.W.  Mcllvain  (livestock  operator) 

*John  Rouse  (livestock  operator) 

Sierra  Club 

University  of  Wyoming  (Weed  Science  Division) 
Upper  North  Platte  Water  Users  Association 
Wyoming  Outdoors  Council 
Wyoming  Wildlife  Federation 


individuals,  agencies,  and  organizations  who  provided  comments. 
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upon  the  impacts  of  the  implementation  of  the  proposed  action  or  its  alterna- 
tives upon  the  environment.  Major  comments  were  responded  to  separately  in  the 
following  pages. 

Each  comentator  (agency,  organization  or  individual)  who  submitted  a 
letter  was  assigned  an  index  number  in  Table  S-2. 

Major  comments  are  grouped  by  environmental  element  (wildlife,  vegetation, 
etc.).  The  comment  was  typed  verbatim  in  most  cases;  the  index  number  of  the 
agency,  organization,  or  individual  who  made  the  comment  is  shown  in  parentheses. 
Similar  comments  received  from  more  than  one  source  have  several  index  numbers 
identifying  the  sources;  the  comments  were  paraphrased  wherever  possible.  The 
response  either  identifies  that  a text  revision  is  noted  in  the  second  half  of 
this  supplement  or  provides  rationale  for  why  the  comment  did  not  require  a 
change.  Other  comments  indicated  minor  changes  of  the  text.  These  changes 
were  made  as  appropriate  in  the  Revised  Text  Section  of  this  Supplement. 

All  letters  received  are  printed  at  the  end  of  this  section  of  the  EAR 
Supplement. 
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TABLE  S-2 

INDEX  OF  COMMENTATORS 


Index 

Number  Individual,  Agency,  or  Organization 

1 Dow  Chemical  USA,  Shawnee  Mission,  Kansas 

2 Wyoming  Game  and  Fish  Department,  Cheyenne,  Wyoming 

3 John  Rouse  (livestock  operator),  Saratoga,  Wyoming 

4 Izaak  Walton  League,  Green  River,  Wyoming 

5 Defenders  of  Wildlife,  Rock  Springs,  Wyoming 
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Wyoming 


GENERAL 


1.  Comment  (5).  "The  following  are  BLM  guidelines  which  speak  for  themselves. 
Would  the  writers  please  comment,  1)  Were  these  guidelines  the  result  of  some- 
one's desire  to  make  rules  or  are  they  valid  recommendations?  2)  Will  these 
guidelines  be  waived  for  this  project?  3)  If  the  guidelines  are  waived,  will 
they  still  be  left  in  the  BLM  books  so  as  to  confuse  the  lay-public  into  be- 
lieving there  are  really  rules  and  regulations? 

'"Instruction  memo  75-430.  All  areas  treated  by  chemicals  must  be  deferred 
for  two  full  growing  seasons.  Grazing  must  be  stopped  v7hen  spraying  begins  and 
futher  livestock  use  deferred  until  after  seed-ripe  time  following  the  second 
growing  season. ' 

"'Stream  Management,  672.  (7)  Avoid  use  of  herbicides  adjacent  to  streams 

while  controlling  unwanted  vegetation.  Direct  kill  of  fish  is  possible,  but  the 
loss  of  streamside  vegetation  may  be  more  damaging.' 

'"Department  of  the  Interior  Guideline  for  use  of  Pesticides,  (2)  No  pes- 
ticides will  be  used  when  there  is  a basis  for  belief  that  A.  Water  quality 
will  be  degraded.  _B.  Hazards  exist  that  will  unnecessarily  threaten  fish, 
wildlife,  their  food  chain,  or  other  components  of  the  natural  environment. ' 
(this  guideline  included  because  page  155  indicates  herbicide  application  may 
lead  to  a lengthy  grasshopper  spraying  project.) 

"'Brush  and  Weed  Control,  7311.  (1)  A.  Limit  use  of  chemicals  to  those 

areas  absolutely  necessary  to  meet  management  objectives  and  responsibilities. 
They  must  clearly  pose  no  threat  to  human  health,  domestic  animals,  or  fish  and 
wildife.  (2)  _B.  Restrict  vegetative  control  to  flat  or  moderate  slopes.  Do 
not  remove  vegetation  from  steep  slopes,  rough  areas,  or  stream  borders.'" 
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Response.  Instruction  Memo  75-430  is  an  outdated  memo  that  does  not  actu- 
ally relate  to  this  EAR  or  the  objectives  specified  therein.  Stopping  and 
deferring  livestock  would  be  appropriate  if  the  objective  of  the  herbicide 
application  was  to  increase  forage  production.  If  this  were  the  case,  grazing 
would  cease  where  herbicide  was  applied  in  order  to  increase  vigor  to  plants  and 
establish  a seed  source. 

Herbicides  would  be  applied  in  a selective  manner  wherever  possible.  The 
concentrations  would  be  such  that  direct  kills  are  highly  improbable.  Treatment 
areas  are  scattered  and  quite  small  and  only  som®  involve  riparian  areas.  The 
overall  impacts  from  the  applications  of  herbicides  on  public  lands  would  be 
expected  to  be  minimal.  Water  quality  impacts  would  be  negligible  as  a result 
of  treatment  on  public  land. 

Application  of  herbicides  on  the  416  acres  of  public  lands  is  necessary  in 
order  to  stop  the  spread  of  noxious  weeds  and  to  remove  the  seed  source.  In 
some  instances  it  would  be  necessary  to  treat  localized  infestations  in  rough 
areas  and  along  some  stream  borders. 

2.  Comment  (8).  "Only  the  BLM  lands  are  considered  in  this  EAR,  but  we  are 
also  concerned  about  impacts  of  spraying  on  wildlife  and  wildlife  habitat  on 
state  and  private  lands.  Our  comments  apply  to  the  portion  of  the  program  on 
state  and  private  lands,  as  well  as  on  BLM  lands." 

Response.  As  indicated  on  page  1 of  the  EAR,  the  scope  of  this  assessment 
is  to  address  only  those  impacts  which  would  result  from  herbicide  treatment  on 
public  lands. 
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WATER 


1.  Comment  (6).  "On  page  122  the  environmental  assessment  states  that  water 
contamination  is  not  expected  to  reach  levels  above  1 ppm  and  that  this  level  is 
not  expected  to  adversely  affect  water  quality.  Hodgson  (J.M.  Hodgson.  1966. 

The  effect  of  herbicide  contaminated  irrigation  water  on  crops.  1966  Meeting  of 
the  Weed  Science  Society  of  American,  p.  88.)  reported  that  irrigation  water 
containing  concentrations  of  picloram  as  low  as  0. 1 ppm  reduced  the  yield  of 
sugar  beets.  While  there  are  no  sugar  beets  grown  in  the  project  area  and  the 
susceptibility  of  other  plant  species  can  vary  considerably  from  sugar  beets, 
the  1 ppm  could  cause  subtle  effects  on  the  aquatic  environment.  The  effects  of 
picloram  contamination  of  water  could  logically  cause  oxygen  depletion  due  to 
reduced  photosynthesis  or  decaying  plant  material.  This  would  be  synomynous 
with  a reduced  carrying  capacity  for  fish  in  that  stream.  Although  these  effects 
are  conjecture  not  backed  by  research,  I think  that  the  potential  is  great 
enough  that  you  might  include  this  in  your  monitoring  program." 

Response.  The  1 ppm  level  was  not  intended  as  an  allowable  contaminant 
level.  It  was  used  for  ease  of  calculation  for  the  purpose  of  the  water  contam- 
ination example  and  for  comparisons  with  toxicity  data.  The  assessment  of  no 
significant  adverse  or  beneficial  impact  was  not  based  upon  this  level,  but 
rather  on  measured  levels  from  several  research  studies  that  involved  similar 
herbicide  treatment  situations. 

See  pages  S2-11  and  S2-22  in  the  Revised  Text  Section  of  this  Supplement. 

2.  Comment  (2).  "Page  113,  second  paragraph.  The  water  samples  were  taken  in 
mid-stream  where  dilution  factors  were  high.  Still  water  areas  (pools)  close  to 
the  source  should  also  be  sampled." 
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Response.  The  water  samples  are  not  only  taken  in  mid-stream,  but  at  a 


number  of  points  across  the  width  and  through  the  depth  of  the  stream.  All 
samples  were  taken  according  to  standard  USGS  water  quality  sampling  techniques. 

3.  Comment  (2).  "Page  116.  All  water  samples  noted  were  taken  in  the  Platte 
River.  Results  in  the  tributaries  where  greater  numbers  of  young-of-the-year 
trout  are  found,  and  where  Tordon  would  be  found  in  higher  concentrations,  would 
be  more  meaningful." 

Response.  The  water  quality  samples  in  that  report  were  taken  only  in  the 
North  Platte  River  because  herbicide  application  was  only  made  along  the  North 
Platte  River.  See  Page  S2.-19  in  the  Revised  Text  Section  of  this  Supplement. 

4.  Comment  (2).  "Page  166.  Water  mitigation  measure  number  5 is  unclear. 

What  can  be  done  once  the  herbicide  is  in  the  stream?" 

Response.  See  page  S2-19  in  the  Revised  Text  Section  of  this  Supplement. 

5.  Comment  (8).  "Page  112  states,  'Water  contamination  via  any  of  these 
routes  (spills,  run-off,  contaminated  water  storages)  is  not  exnected  to  reach 
levels  above  1 ppm  for  any  duration  ( <24  hours)  in  the  North  Platte  River  or  its 
tributaries. ' This  statement  and  the  following  discussion  in  the  report  down- 
plays the  impacts  on  water  quality.  Chapter  I,  Section  21,  of  the  Wyoming  Water 
Quality  Standards  states  that  all  toxic  or  potentially  toxic  materials  attribut- 
able to  or  influenced  by  the  activities  of  man  shall  not  be  present  in  any 
Wyoming  surface  waters  in  concentrations  or  combinations  which  would  damage  or 
impair  the  normal  growth,  function,  or  reproduction  of  human,  animal,  plant,  or 
aquatic  life.  The  1 ppm  concentration  is  above  the  0.1  rag/1  for  2,4-D  in  EPA's 
Quality  Criteria  for  Water  and  our  Standard.  BLM  is  required  to  meet  the  Wyoming 
Water  Quality  Standards  for  this  program  and  will  be  held  responsible  for  any 


standards  violations." 


Response.  The  1 ppm  level  used  in  the  EAR  (page  112  in  the  EAR  and  page 


S2-11  in  the  Revised  Text  Section  of  the  Supplement)  was  not  intended  to  estab- 
lish an  allowable  limit  of  1 ppm  for  the  three  herbicides.  It  was  used  for  ease 
of  calculation  for  the  purpose  of  the  contamination  example  and  for  comparison 
with  later  toxicity  information. 

EPA  criteria  for  Tordon  and  Banvel  have  not  been  established  and  available 
data  to  date  have  not  indicated  levels  of  2,4-D  above  the  0.1  ppm  allowable 
level  for  domestic  water  supplies  (see  Table  17,  page  115).  As  outlined  in  the 
mitigation  measures  section  on  page  172  (revised,  page  S2-22) , a water  sampling 
and  testing  program  would  be  conducted  to  monitor  the  water  quality.  If  unac- 
ceptable levels  of  the  herbicides  are  recorded,  steps  will  be  taken  to  reduce 
water  contamination. 

6.  Comment  (8).  "The  towns  of  Saratoga,  Rawlins,  Sinclair,  and  Encampment 
obtain  all  or  some  of  their  public  water  supplies  from  surface  water  in  the 
program  area.  The  public  should  be  notified  of  this  proposal  and,  upon  program 
implementation,  of  the  dates  of  herbicide  application. 

"The  monitoring  program  described  in  the  assessment  should  also  include  the. 
public  water  supplies;  results  should  be  sent  to  the  respective  towns  and  to 
DEQ. 

"DEQ  requests  notification  of  all  herbicide  spraying  dates  in  the  pertinent 
program  area." 

Response.  The  public  has  been  notified  of  the.  proposal  (see  the  introduc- 
tion to  this  section  of  the  Supplement). 

Text  has  been  revised,  see  pages  S2-19  and  S2-21  in  the  Revised  Text  Sec- 
tion of  this  Supplement. 
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7.  Comment  (2).  "Page  172.  The  last  paragraph  irotes  that  it  is  impossible 
that  levels  above  1 ppm  will  be  reached  in  waterways.  Conversations  with  Dan 
Woodward  (USF&WS  Lab)  indicate  that,  to  be  on  the  safe  side,  0.3  ppm  should  be 
the  maximum  allowed.  This  would  minimize  some  of  the  adverse  effects  which 
occur  below  the  1 ppm  lethal  point." 

Response.  See  page  S2-22  in  the  Revised  Text  Section  in  this  Supplement. 
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RANGE 


1.  Comment  (5).  "Statements  on  pages  110  and  174  indicate  erosion  will  in- 
crease, for  a time  period  of  a few  months  or  a few  years  (quite  a spread). 
Because  this  EAR  does  not  adequatedly  address  the  cause  of  infiltration  by 
exotic  or  unwanted  plant  species,  I believe  erosion  could  continue  much  longer 
and  be  much  worse  than  anticipated. 

"Most  experts  will  agree,  plant  species  listed  as  'noxious*  are  opportun- 
ists that  thrive  in  areas  of  surface  disturbance.  In  many  areas,  over-grazing 
most  certainly  opens  the  door  to  noxious  weeds. 

"It  appears  (from  personal  observation)  that  riparian  areas  included  in 
this  EAR  have  been  tromped  and  grazed  beyond  any  kind  of  responsible  use  of  the 
land.  And  yet,  this  EAR  proposes  that  grazing  be  continued  as  usual,  allowing 
no  time  for  re-establishment  of  vegetation." 

Response.  This  EAR  does  not  propose  that  grazing  be  continued  as  usual;  it 
leaves  this  issue  to  be  addressed  in  a forthcoming  grazing  environmental  state- 
ment (ES).  At  that  time,  allotment  management  plans,  allocations  of  forage,  and 
the  like,  will  be  assessed  in  detail.  The  noxious  weeds  are  a problem  and 
infested  areas  on  public  lands  are  a seed  source.  Considering  that  the  federal 
lands  to  be  treated  consist  of  416  acres,  not  all  of  which  adjoins  waterways,  it 
is  concluded  that  the  erosion  impacts  would  be  minimal  and  that  any  resulting 
increase  from  public  lands  would  also  be  minimal. 

2.  Comment  (4).  "Weeds  can  become  a problem  on  cultivated  lands  and  weed 
treatment  programs  may  be  necessary  in  some  instances  on  these  lands.  Public 
lands  however  should  only  be  subjected  to  such  programs  in  rare  instances. 


Sl-7  194 


Especially  when  management  changes  can  obtain  the  desired  result  without  the 
destruction  of  a five  year  herbicide  program.  I would  therefore  like  to  propose 
the  following  recommendations. 

"1.  Herbicides  should  be  used  on  private  lands  if  the  need  is  shown  to 
exist  with  careful  supervision. 

"2.  Herbicides  should  not  be  used  on  any  known  critical  wildlife  winter 
range. 

"3.  Livestock  grazing  should  be  decreased  or  eliminated  on  poor  condition 
riparian  zones. 

"A.  Revised  management  plans  should  be  devised  and  implemented  to  insure 
that  riparian  areas  are  not  overutilized  in  the  future. 

"5.  Spot  spraying  should  be  done  on  public  lands  only  in  isolated  areas  of 
heavy  weed  infestations." 

Response.  Herbicides  would  be  applied  in  a selective  manner  in  all  areas 
wherever  possible.  This  would  in  fact,  involve  a small  amount  of  winter  wildlife 

i 

range  and  the  impact  on  public  lands  would  be  expected  to  be  minimal,  as  a total 
of  only  416  acres  of  public  lands  is  involved.  Treatment  would  only  occur  on 
infested  areas. 

A grazing  ES  will  be  prepared  for  all  of  the  resource  area  in  the  future. 
This  statement  will  consider  livestock  grazing,  allotment  management  plans, 
overutilization,  forage  allocation,  and  the  like. 

3.  Comment  (4).  "It  disturbs  me  that  a better  vegetative  inventory  was  not 
conducted  in  the  proposed  treatment  area.  Dominants  such  as  trees  and  shrubs 
are  generally  well  known  in  the  area.  Forbs  and  grasses  however  are  not  so  well 
known  and  apparently  were  not  inventoried  even  though  they  will  be  the  two  most 
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affected  forms  of  vegetation.  Forbs  make  up  a very  large  percentage  of  plant 
species  found  in  riparian  zones,  which  appears  to  be  where  most  of  the  spraying 
will  be  done.  Many  of  the  forbs  which  will  be  destroyed  may  be  very  important 
components  of  the  diet  of  grazing  animals  during  the  growing  season.  Trees  and 
willows  which  are  extremely  important  to  all  facets  of  riparian  ecology  will 
also  be  destroyed." 

Response.  It  is  stated  in  the  EAR  (pages  120-121)  that  there  will  be  some 
unavoidable  loss  of  non-target  broadleafed  vegetation.  A major  portion  of  the 
EAR  is  devoted  to  assessing  the  impacts  of  this  indirect  adverse  effect.  Unfor- 
tunately, more  precise  quantification  of  the  vegetative  composition  of  the 
treatment  area  is  not  available  and  therefore,  more  specific  impacts  cannot  be 
addressed.  However,  it  is  not  expected  that  there  would  be  significant  impacts. 

4.  Comment  (4,  5).  Studies  have  shown  that  insect  infestations  (in  this  case, 
grasshoppers)  are  often  the  result  of  herbicide  treatments.  Many  herbicide 
programs  have  had  to  be  followed  up  with  pesticide  treatment  programs. 

Response.  See  page  S2-18  in  the  Revised  Text  Section  of  this  Supplement. 

5.  Comment  (2).  "Page  6.  Roundup,  a herbicide  which  poses  little  threat  to 
trout  fisheries,  was  not  proposed  for  use." 

Response.  Roundup  was  not  proposed  for  use  because  it  is  a nonselective 
herbicide.  This  means  that  broadleafs  and  grasses  (essentially  all  green  vege- 
tative matter)  would  be  destroyed  where  Roundup  would  be  used.  The  use  of 
Roundup  in  riparian  zones  could  have  tremendous  indirect  impacts  upon  fisheries, 
aquatic  birds,  and  other  wildlife  that  inhabit  riparian  zones. 
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6. 


Comment  (2).  "This  is  a five-year  program,  with  retreatment  anticipated. 


There  are  no  data  included  that  suggest  the  program  will  succeed  in  controlling 
weeds.  No  evaluation  system  is  proposed  to  monitor  effects  of  the  program.  The 
nature  of  the  weeds,  terrain,  range  conditions,  extent  of  disturbed  sites,  and 
existing  seed  sources  indicate  that  this  program  is  likely  to  expand  and  contin- 
ue for  an  indefinite  period  of  time.  The  long-term  implications  of  continuous 
herbicide  application  are  of  concern  to  wildlife  management." 

Response.  There  is  sufficient  data  which  indicates  the  proposed  programs 
would  control  the  specified  weeds.  The  fact  that  the  herbicides  are  registered 
by  the  EPA  for  use  on  the  specific  weed  species  indicates  that  the  herbicides 
have  met  EPA  efficacy  data  requirements.  In  addition,  the  herbicides  and  appli- 
cation rates  proposed  were  taken  from  the  1978  Wyoming  Weed  Control  Guide  pub- 
lished by  the  Agricultural  Extension  Service,  University  of  Wyoming,  Laramie. 

See  page  S2-19  in  the  Revised  Text  Section  of  this  Supplement. 

7.  Comment  (2).  "Page  36,  last  paragraph.  Tordon  22K  is  not  preferred  for 
use  near  trees  and  water,  but  the  document  appears  to  recommend  the  herbicide 
for  use  on  the  Platte  River  tributaries." 

Response.  Tordon  22K  is  preferred  for  use  on  noncrop  areas  where  trees  and 
water  would  be  avoided;  however,  this  does  not  mean  that  Tordon  cannot  be  used 
around  water  and  trees  if  care  is  taken.  The  proposed  program  along  with  the 
mitigation  measures  stipulates  that  care  must  be  taken  when  applying  Tordon  22K 
in  riparian  zones.  Herbicides  will  be  applied  on  a selective  target-species 
basis  wherever  possible. 
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8. 


Comment  (2).  "Pages  91  through  97.  The  Ecological  Interrelationships 


section  needs  more  discussion  of  the  relationship  of  various  animal  species  to 
plant  species,  and  should  include  plants  scheduled  to  be  sprayed  and  non- target 
species  that  will  be  reduced  as  a result  of  the  spraying." 

Response.  A more  detailed  discussion  of  the  ecology  of  the  treatment  areas 
is  beyond  the  scope  and  purpose  of  this  EAR.  Knowledge  of  all  the  specific 
interactions  that  occur  within  the  treatment  area  is  limited  at  this  point  in 
time  and  therefore  specific  details  are  difficult  to  present.  The  EAR  does  list 
the  weed  species  to  be  treated  and  contains  a discussion  within  the  limits  of 
present  knowledge  of  the  nontarget  plants  that  may  be  affected  by  the  program 
(see  pages  5-24,  33-35,  and  74-81  in  the  EAR). 

9.  Comment  (5).  "Your  vegetative  inventory  appears  to  be  incomplete.  Much  of 
the  proposed  treatment  area  includes  riparian  zones.  Surely,  numerous  forbs  are 
native  to  these  areas  and  yet,  the  only  mention  they  received  was,  'numerous 
forbs'  in  the  7 to  10  thousand  foot  level. 

"If  the  inventory  was  so  superficial  as  to  preclude  listing  forb  species 
then  I would  question  the  statement,  'No  plants  proposed  for  threatened  or 
endangered  status  are  known  to  occur  in  the  area.'  Of  course,  'not  known'  and 
'not  found'  are  two  different  things.  Did  anyone  look?" 

Response . A listing  of  all  plant  species  is  beyond  the  scope  and  intent  of 
the  EAR.  The  Weed  and  Pest  Control  District  supervisors  are  trained  in  identi- 
fying the  noxious  weeds  in  the  area.  There  is  an  inventory  of  threatened  and 
endangered  species  which  covers  this  area.  It  does  not  indicate  any  known 
occurrence  of  threatened  and  endangered  species. 
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10.  Comment  (4).  "Several  weed  treatment  studies  have  shown  that  the  very 
species  that  are  trying  to  be  eradicated  are  the  very  ones  that  reinvade  the 
area  most  readily  after  treatment.  This  is  due  to  the  extraordinary  ability  of 
these  weeds  to  establish  themselves  on  disturbed  areas.  Native  vegetation  on 
the  other  hand  usually  do  not  reinvade  the  area  until  vegetative  successional 
patterns  are  such  that  conditions  favor  their  survival.  Weedy  species  are  most 
always  the  first  step  in  the  successional  sequence  of  a disturbed  area.  They 
can  then  remain  indefinitely  if  a disclimax  community  is  created  by  some  contin- 
ual disturbance  such  as  herbicide  treatment  or  overgrazing. 

Response.  Due  to  the  selective  nature  of  spraying  small  site-specific 
areas  which  are  widely  scattered,  it  is  not  expected  that  a disclimax  community 
would  be  created.  Therefore,  the  weedy  species  would  not  remain  indefinitely 
and  surrounding  areas  would  provide  a seed  source  for  reintroduction  of  existing 
native  species. 

11.  Comment  (5).  "Why  is  this  EAR  designed  to  produce  a mono-culture  plant 
community  of  mostly  grasses?  Riparian  wildlife  communities  need  more  than  grass 
for  food  and  habitat,  and  grass  is  a poor  stabilizer  for  erosive  river  banks  or 
steep,  shallow-soil  slopes." 

Response.  The  EAR  is  not  designed  to  produce  a mono-culture;  rather  the 
EAR  is  assessing  the  impact  of  applying  herbicides  to  noxious  weeds.  The  public 
lands  being  considered  consist  of  416  acres  scattered  over  a large  area.  Herbi- 
cides would  be  selectively  applied  to  target  species  wherever  possible.  There- 
fore, it  is  not  expected  that  a monoculture  plant  community  would  result. 
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12.  Comment  (6).  "On  page  121,  the  environmental  assessment  states  that  ’any 


of  the  endangered  plants  listed  that  occur  within  spot  treatment  sites  will  be 
destroyed  if  exposed  to  the  herbicides.'  There  is  no  indication  of  the  poten- 
tial for  this  to  occur.  There  is  also  no  indication  that  any  precautions  will 
be  taken  to  prevent  it  from  happening.  Because  of  the  few  endangered  or  threat- 
ened plant  species  that  might  occur,  field  personnel  should  be  trained  to  recog- 
nize them.  If  any  endangered  or  threatened  species  are  found,  the  field  crew 
should  determine  if  it  can  be  protected  before  continuing  to  spray." 

Response.  Inventory  data  does  not  indicate  any  known  occurrence  of  endan- 
gered plant  species  occurring  in  the  treatment  areas  on  public  lands.  A compli- 
ance specialist  will,  however,  be  with  the  herbicide  applicators  during  all 
treatment  on  public  lands  and  insure  that  should  any  endangered  plants  be  en- 
countered they  will  be  protected  (see  page  S2-21  in  the  Revised  Text  Section  of 
this  Supplement). 

13.  Comment  (4,  5).  Noxious  weeds  are  not  a problem  of  good  quality  range- 
lands.  Weeds  invade  disturbed  areas  that  are  in  poor  condition,  usually  due  to 
overgrazing.  The  EAR  states  that  livestock  use  is  excessively  heavy  along 
certain  stretches  of  riparian  habitat.  Cattle  tend  to  congregate  and  overutilize 
stream  bottom  vegetation,  while  surrounding  rangeland  is  underutilized.  As 
noted  in  the  EAR,  a high  percentage  of  the  treatment  area  is  located  in  riparian 
zones  and,  therefore,  overgrazing  may  be  the  problem  in  this  area.  If  this  is 
the  case,  the  program  seems  to  treat  the  symptoms  and  not  the  disease.  A reduc- 
tion of  livestock  numbers  or  curtailment  of  grazing  on  severely  affected  areas 
were  not  mentioned  as  possible  alternatives  to  the  herbicide  program.  Unless 
the  root-cause  of  weed  infestation  (land  abuse)  is  addressed  and  the  problem 
corrected,  everyone's  comments  on  this  EAR  and  all  research  in  preparation  of 
this  extensive  document  will  have  gone  for  nothing." 
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Response.  The  issue  of  overgrazing  is  not  -thin  the  scope  of  this  partic- 
ular document.  In  the  future,  an  ES  will  be  prepared  addressing  the  grazing 
management  in  the  resource  area.  At  that  time,  proper  forage  allocations  will 
be  made,  and  allotment  management  plans  and  livestock  management  facilities 
developed  and  implemented. 

14.  Comment  (3).  "The  location  of  areas  of  leafy  spurge  to  be  treated,  begin- 
ning on  page  7 of  your  report  does  not  appear  to  be  complete.  None  of  the  land 
in  my  ranch,  which  includes  5,720  acres  deeded,  960  BLM  and  800  state  land  in 
the  western  half  of  Township  15,  Range  82,  is  listed.  There  are  areas  in  the 
following  sections  where  there  is  leafy  .spurge  that  needes  treatment: 

T.  15,  R.  82 

Sections  16,  17,  18,  private  lands 
Section  19,  20,  29,  30,  BLM  and  Private 

In  T.  15,  R.  83  W. , Section  12,  13  also  have  leafy  spurge." 

Response.  See  Pages  S2-1,  S2-2,  S2-25,  and  S2-26  in  the  Revised  Text 
Section  of  this  Supplement. 


S 1 — 14  201 


WILDLIFE 


1.  Comment  (2).  "Page  125.  The  impacts  on  all  aquatic  birds  cannot  be  based 
upon  the  reported  impact  on  the  mallard.  Mallards  cannot  be  considered  to  be 
the  same  as  gulls  or  rails.  Because  of  the  size  difference,  a teal  may  not  be 
as  resistant  to  herbicides  as  a mallard." 

Response.  See  page  S2-12  in  the  Revised  Text  Section  of  this  Supplement. 

2.  Comment  (2).  "Reduction  of  nesting  cover  as  a result  of  herbicide  spraying 
will  impact  waterfowl  and  other  birds  that  nest  near  water.  Loss  of  vegetation, 
if  it  decreases  numbers  of  insects,  will  adversely  impact  insectivorous  birds. 
Can  the  loss  of  insects  as  a result  of  ingestion  of  sprayed  vegetation  and  the 
resultant  reduction  in  the  amount  of  food  available  to  birds  be  determined?" 

Response.  See  page  S2-12  in  the  Revised  Text  Section  of  this  Supplement. 

3.  Comment  (4).  "The  EAR  states  that  the  treatment  program  will  increase  soil 
erosion.  Already  57%  of  the  area  experiences  moderate  erosion  and  27%  experi- 
ences slight  erosion.  Increased  soil  erosion  could  be  very  detrimental  to  trout 
egg  survival  as  well  as  the  survival  of  other  aquatic  organisms.  It  has  been 
shown  that  certain  aquatic  organisms  may  be  killed  by  herbicide  concentrations 
of  as  little  as  0.2  ppm.  This  could  have  a severe  effect  on  the  area’s  fishery 
since  these  organisms  make  up  an  intricate  part  of  the  food  chain." 

Response.  The  first  paragraph  of  page  136  in  the  EAR,  states  that  brook 
trout  and  brown  trout  may  be  adversely  affected  by  increased  sediment  load  in 
the  streams.  The  soil  section  in  the  anticipated  impacts  chapter  indicates  that 
increased  soil  erosion  is  expected  to  occur.  However,  in  most  treatment  sites 
it  is  expected  to  be  negligible. 
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The  referenced  study  stating  that  certain  aquatic  organisms  may  be  killed 
by  herbicide  concentrations  of  as  little  as  0.2  ppm  is  a single  case.  That 
study  was  in  contradiction  to  all  the  other  2,4-D  toxicity  studies  on  aquatic 
invertebrates  (discussed  on  pages  138-139  in  the  EAR) . All  other  toxicity 
studies  on  aquatic  invertebrates  that  were  referenced  indicated  toxicity  levels 
above  1 ppm. 

4.  Comment  (4,  5).  The  statement  that  1 ppm  of  water  contamination  from 
herbicides  would  not  affect  adult  trout  is  short  sighted,  since  sack-fry  and 
swim-up-fry  are  an  integral  part  of  the  process  of  growing  big-fish.  And  since 
studies  have  proven  that  herbicide  concentrations  of  even  35  to  40  ppb  (parts 
per  billion)  can  effect  major  mortality  on  these  small  fish,  is  it  not  fair  to 
assume  that  fisheries  will  be  severely  impacted  by  this  treatment  program? 

Due  to  the  short  life  span  of  trout,  a five-year  program,  with  follow-up 
spraying  for  several  years  afterwards,  has  the  potential  of  having  a major 
effect  on  trout  populations  within  the  treatment  area.  The  EAR  states  that  weed 
treatment  will  occur  concurrently  with  spawning  activities  of  brook  and  brown 
trout.  Spraying  will  also  occur  during  the  time  when  rainbow  and  cutthroat  eggs 
are  hatching  and  developing  into  the  fry  stages. 

Response.  The  statement  that  1 ppm  of  any  of  herbicides  in  the  streams 
will  not  affect  adult  trout  is  correct.  The  timeframe  for  herbicide  application 
does  not  coincide  with  sac-fry  and  swim-up-fry  development  stages  in  the  North 
Platte  River  drainage.  Therefore,  these  development  stages  would  not  be  affected. 

For  further  clarification  on  another  point,  the  study  referenced,  stating 
that  35-40  ppb  of  Tordon  causes  increased  mortality  of  young  trout,  was  a 60-day 
chronic  toxicity  study,  a situation  that  could  not  occur  under  natural  conditions 
(see  page  S2-13  in  the  Revised  Text  Section  of  this  Supplement). 
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A more  recent  study  by  the  same  author,  Woodward  (136)  attempted  to  simu- 
late natural  conditions  and  determined  293  ppb  of  Tordon  to  be  the  maximum  safe 
limit  (having  no  affect  observed)  on  trout. 

Herbicide  applications  would  coincide  with  the  spawning  activities  of  brook 
and  brown  trout  and  it  has  been  stated  that  adult  trout  would  not  be  expected  to 
be  impacted.  The  eggs  produced  from  these  spawning  activities  will  not  hatch 
out  until  mid-February  through  late  May  the  following  year.  Rainbow  and  cut- 
throat trout  eggs  hatch  anywhere  from  late  April  through  early  June.  Therefore, 
the  time  of  critical  development  stages  of  all  the  trout  species  will  not  coin- 
cide with  herbicide  application,  which  is  to  occur  after  July  15. 

5.  Comment  (2).  "Page  93.  The  document  notes  that  deer  browse  species  are 
slowly  deteriorating  along  with  the  quality  of  winter  deer  habitat.  Unless 
there  is  an  unanticipated  recovery  by  broad-leaved  species,  this  spraying  will 
greatly  impact  big  game  winter  range.  Conversion  of  a shrub-grass  community  to 
a grassland  will  adversely  affect  deer,  antelope,  elk,  and  bighorn  sheep  where 
winter  range  is  treated.  Elk  and  bighorn  sheep  depend  upon  browse  plants  during 
severe  winters,  elk  and  bighorn  sheep  would  be  favored  at  the  expense  of  deer 
and  antelope,  which  seldom  graze.  Loss  of  shrubs  on  an  already  overutilized 
winter  range  will  not  benefit  the  big  game  dependent  upon  the  winter  range  for 
survival.  The  proposed  spray  project  will  impact  3A3  acres  of  bighorn  sheep 
critical  habitat,  310  acres  of  mule  deer  critical  habitat,  and  300  acres  of 
critical  habitat  for  elk." 

Response.  It  is  stated  on  pages  1A7  and  1A8  in  the  EAR,  that  big  game 
winter  range  will  be  impacted.  The  extent  of  the  impact  cannot  quantified  with 
the  existing  data;  however,  it  is  believed  that  any  adverse  impact  from  herbi- 
cide applications  on  public  lands  would  be  minimal.  It  is  not  stated  or  implied 
that  the  shrub-grass  community  will  be  converted  to  a grassland  community. 
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The  only  critical  winter  big  game  habitat  that  coincides  with  the  actual 
areas  proposed  for  weed  control  is  in  the  Bennett  Peak  Campground  area.  As 
indicated  on  the  Ryan  Park  and  Barcus  Peak  quadrangles  in  Appendix  2 in  the  EAR, 
the  maximum  acreage  proposed  for  control  in  that  area  is  264  acres.  The  weed 
infestations  are  not  contiguous  over  the  entire  264  acres,  but  rather  scattered; 
therefore,  the  entire  264-acre  area  would  not  be  affected  by  herbicide  treatment. 
The  Carbon  County  Weed  and  Pest  Control  District  Supervisor  estimates  that  less 
than  20  percent  (approximately  50  acres)  of  the  area  is  weed  infested.  Within 
the  50  acres,  herbicide  treatment  would  be  selective. 

6.  Comment  (2).  "Page  151.  Removal  of  weed  species,  on  which  many  birds 
depend  for  food  and  cover,  and  replacement  by  grasses,  which  are  useful  only  to 
a very  small  number  of  seed-eating  birds,  will  not  have  overall  positive  effects 
on  terrestrial  birds.  We  do  not  believe  that  habitat  for  terrestrial  birds  'may 
be  improved  over  a longer  period  of  time,  perhaps  1 to  10  years...'" 

Response.  To  present  a useful  and  objective  report,  it  is  necessary  to 
assess  both  adverse  and  beneficial  impacts.  On  page  151  in  the  EAR,  under  the 
heading  "Indirect  Impacts  on  Terrestrial  Birds",  paragraph  2 states  the  possible 
adverse  effects  of  target  and  nontarget  vegetation  loss.  Paragraph  3 suggests  a 
possible  long-term  beneficial  effect  on  the  habitat  from  weed  stand  reduction. 

7.  Comment  (2).  "Pages  154  and  155.  It  appears  that  there  will  be  losses  of 
earthworms  and  other  invertebrates  as  a result  of  herbicide  accumulation  in  soil 
and  on  vegetation.  What  is  this  going  to  do  to  the  food  supply  for  birds, 
mammals,  and  soil  properties  which  depend  on  these  species?" 
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Response.  The  data  cited  in  the  &AR  indicate  that  there  is  a great  deal  of 


interspecific  variability  of  invercebrate  tolerance  to  2,4-D.  It  appears  that 
earthworms  and  nematodes  are  extremely  tolerant  as  indicated  by  the  data  cited 
on  page  155  in  the  EAR.  At  the  maximum  application  rate  of  6 pounds  active 
ingredient  per  acre,  a total  concentration  of  1.71  ppm  of  2,4-D  per  acre-foot  of 
soil  would  be  present.  Therefore,  it  is  unlikely  that  earthworms  and  nematodes 
would  be  affected  by  2,4-D  treatment.  2,4-D  does  not  bioaccumulate  and  is 
rapidly  broken  down  into  nontoxic  components  by  sunlight  and  soil  microorgan- 
isms. 


8.  Comment  (2).  "Page  143.  We  do  not  believe  it  should  be  assumed  that  the 
effects  of  herbicides  on  wild  mammals  would  be  similar  to  the  effects  on  labor- 
atory and  domestic  animals  tested.  The  table  on  Page  141  illustrates  that  it 
takes  up  to  four  times  as  much  herbicide  to  kill  a rat  as  it  takes  to  kill  a 
mouse,  yet  the  same  amount  of  herbicide  required  for  a mouse  will  kill  a rabbit. 
This  suggests  a large  degree  of  species-specific  variability." 

Response.  The  test  animals  that  are  required  by  EPA  for  generating  toxic- 
ity data  are  considered  good  representative  species  of  natural  wildlife  popula- 
tions. There  is  a degree  of  species-specific  variability  in  tolerance  to  the 
herbicide;  however,  all  the  toxicity  studies  show  that  extremely  high  concentra- 
tions of  the  chemical  are  necessary  before  toxicological  affects  are  noticed. 

9.  Comment  (4,  5).  A large  part  of  the  proposed  treatment  area  is  wildlife 
winter  range,  part  of  which  is  critical.  Many  vegetation  species  (such  as 
sagebrush,  bitterbrush,  mountain  mahogany,  and  Oregon  grape),  crucial  to  the 
winter  diet  of  deer,  elk,  and  bighorn  sheep,  would  be  adversely  impacted  to  the 
enhancement  of  grass  species  which  are  of  little  value  as  winter  forage.  At  a 
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time  when  Wyoming's  wildlife  populations  are  being  impacted  by  habitat  destruc- 
tion from  minerals  development  and  increased  people-pressures,  BLM  would  be  in 
error  to  help  further  these  impacts. 

Response.  When  selective  herbicide  application  is  designed  as  in  this 
proposal  on  public  lands,  the  impacts  to  species  crucial  to  winter  wildlife 
survival  would  be  minimal.  The  total  area  of  the  416  acres  proposed  for  herbi- 
cide application  would  not  be  affected;  rather,  the  herbicide  would  be  selec- 
tively applied  to  target  species  wherever  possible. 

10.  Comment  (5).  "On  page  169  we  find,  'Apply  treatment  after  July  15th  to 
avoid  potential  kill  of  trout  species  during  yolk-absorption  and  fry  stages  of 
development. ' 

"Isn't  it  true  that  rainbow  and  cutthroat  eggs  hatch  during  June  or  July? 
Further,  do  not  brown  and  brook  trout  spawn  from  August  til  (sometimes  including) 
November?  If  this  data  is  correct,  please  explain  how  treatment  'after  July 
15th'  will  alleviate  destruction  of  eggs  and  fry." 

Response.  Rainbow  and  cutthroat  trout  do  not  hatch  out  in  July,  but  only 
through  early  June  in  the  North  Platte  River  drainage  in  Carbon  County,  Wyoming. 
It  is  true  that  brook  and  brown  trout  spawn  from  August  through  November;  how- 
ever, their  hatch-out  does  not  occur  until  mid-February  through  late  May  of  the 
following  year.  Therefore,  herbicide  application  after  July  15  could  not  coin- 
cide with  the  yolk  absorption  and  fry  stages  of  any  trout  species  found  in  the 
North  Platte  River  drainage. 

11.  Comment  (2).  "Pages  147  and  148.  The  discussion  of  impacts  on  critical 
mule  deer  habitat  and  other  wildlife  habitat  near  Bennett  Peak  should  include  a 
statement  assessing  whether  the  overall  effect  of  the  spray  project  will  be 
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positive  or  negative.  We  believe  that  (because  of  the  critical  nature  of  the 
habitat)  an  area  like  this  should  only  be  subject  to  spot  application  of  herbi- 
cide to  prevent  loss  of  important  browse  species.  The  document  indicates  that 
non-target  browse  species  on  critical  mule  deer  winter  range  will  be  affected, 
but  the  magnitude  of  impact  on  mule  deer  is  not  indicated.  The  document  cites 
lack  of  information.  However,  critical  habitat  has  been  delineated,  weed  infes- 
tations have  been  located,  and  estimates  of  browse  loss  can  be  predicted  by 
range  technicians.  Impacts  on  mule  deer  can  and  should  be  estimated." 

Response.  The  public  lands  addressed  in  this  EAR  consist  of  416  acres, 
which  would  be  treated  selectively  wherever  possible.  Considering  the  acreage 
of  public  lands  involved  and  the  fact  that  specific  areas  are  quite  small  and 
scattered,  it  is  expected  that  the  impacts  would  be  minimal.  See  page  S2-17  in 
the  Revised  Text  Section  of  this  Supplement. 

12.  Comment  (9).  "Page  95  of  that  EAR  indicates  coyotes  in  the  area  live 
'primarily  on  rodents  and  deer'.  I believe  the  implication  is  that  coyotes  are 
'hunters'  and  that  coyotes  are  killing  (hunting)  deer.  Are  coyotes  also  hunting 
domestic  livestock?  This  issue  deserves  to  be  fully  explained  and  data  supplied 
to  support  the  contention. 

"I  am  also  puzzled  by  a statement  in  the  second  paragraph  on  page  95  which 
indicates  that  there  is  a general  rule  that  applies  to  predator-prey  relation- 
ships... I suggest  that  coyotes  do  not  control  rodent  populations  and  that  the 
'rule'  on  page  95  is  not  supported  by  data.  The  discussion  also  fails  to  dis- 
cuss the  actions  of  predators,  if  one  type  of  prey  declines." 

Response.  The  discussion  of  ecological  interrelationships  on  page  95  in 
the  EAR,  relating  to  coyotes,  was  only  intended  as  a brief  and  general  review  of 
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ecological  interrelationships.  A detailed  discussion  on  coyotes  is  beyond  the 
scope  of  this  EAR  and  would  more  properly  be  addressed  in  an  environmental 
statement  (ES)  relative  to  coyotes  and  depradation  of  domestic  livestock. 
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RECREATION 


1.  Comment  (8).  "The  proposed  program  area  includes  two  DEQ  designated  Class 
I waters,  the  main  stem  of  the  North  Platte  River  and  the  Encampment  River  from 
the  U.S.  Forest  boundary  upstream  to  the  Colorado  stateline  and  numerous  DEQ 
designated  Class  II  waters.  The  two  Class  I waters  were  designated  because  of 
their  high  quality  fishery,  aesthetics,  and  recreational  values.  Herbicide 
application  would  affect  non-target  plants  (young  cottonwoods,  willows)  in 
addition  to  noxious  weeds  and  consequently,  reduce  the  scenic  value  of  the 
waters  in  the  area  and  impair  the  fish  habitat." 

Response.  Herbicide  applications  would  occur  on  only  416  acres  of  public 
lands,  specific  treatment  areas  are  small  and  scattered,  and  herbicides  would  be 
selectively  applied  wherever  possible.  It  is  concluded  that  impacts  to  nontar- 
get vegetation,  scenic  values,  and  fish  habitat  as  a result  of  operations  on 
public  lands  would  be  minimal. 
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1.  Comment  (2).  "Page  160.  Since  weed  and  pest  district  crew  members  will 
carry  out  treatment  operations  on  federal  lands,  BLM  should  have  observers 
present  during  treatment." 

Response.  See  page  S2-21  in  the  Revised  Text  Section  of  this  Supplement. 

2.  Comment  (2).  "Spraying  guidelines  should  be  followed  precisely." 

Response . As  indicated  on  page  27  and  page  170  (operational  procedures 

mitigations  //I  and  #2)  of  the  EAR,  label  instructions  will  be  adhered  to  in 
applying  all  herbicides. 

3.  Comment  (2).  "Application  of  herbicides  should  not  occur  before  July  15  on 
bighorn  sheep  lambing  areas  to  avoid  disturbance  to  the  sheep  at  this  critical 
time." 

Response.  Mitigation  //I  on  page  169  (aquatic  animals)  specifies  that 
herbicides  will  not  be  applied  prior  to  July  15th. 

4.  Comment  (2).  "These  precautions  and  those  presented  in  the  EAR  should'^  be 
required  on  State  of  Wyoming  lands  as  well  as  BLM  land." 

Response.  The  BLM  has  no  authority  to  impose  restrictions  on  private  or 
state  lands. 
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REVISED  TEXT  SECTION 


The  following  pages  contain  text  revisions  and  additions  supplemental  to 
the  previously  printed  North  Platte  River  Area  Designated  (Noxious)  Weed  Treat- 
ment Program  Environmental  Assessment  Record  (EAR) . 
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I - ground  units  (liquid  formulation)  a.  hand  spray  gun;  b.  spray  boom. 
II  - hand  sprayers  (liquid  formulation) 

III  - hand  spreaders  (granular  applicator)  a.  PCB  spreaders;  b.  shakers. 


PAGE  28 


The  following  replaces  the  next  to  the  last  paragraph  on  page  28: 

Method  III:  Hand  spreaders  (granular  applicator)  are  used  in  application 
of  graular  herbicides.  Granular  herbicides  may  also  be  applied  by  hand.  This 
method  of  treatment  will  be  conducted  on  foot  in  rough  terrain,  close  to  aquatic 
sites,  streams,  and  in  riparian  zones.  Treating  with  spreaders  will  be  at  a 
height  of  3h  feet  and  operated  when  wind  velocity  does  not  exceed  7 mph.  In 
areas  close  to  aquatic  sites,  streams,  and  riparian  zones,  treatment  would  be 
conducted  when  wind  velocities  do  not  exceed  3 mph. 
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PAGES  81-82 


Replace  the  aquatic  birds  list  on  pages  81-82  with  the  following 


Birds: 

Common  Loon  (Gavia  immer) 

Gadwall  (Anas  strepera) 

Red  Head  (Ay thya  americana) 

Lesser  Scaup  (Ay thya  af finis) 

Common  Goldeneye  (Bucephala  clangula) 

American  Coot  (Fulica  americana) 

American  Avocet  (Recurvirostra  americana) 

Killdeer  (Charadrius  vocif erus) 

Spotted  Sandpiper  (Actitis  macularia) 

Greater  Yellowlegs  (Tot anus  melanoleucus) 

Lesser  Yellowlegs  (Totanus  f lavipes) 

Least  Sandpiper  (Erolia  minutilla) 

Wilson's  Phalarope  (Steganopus  tricolor) 

Herring  Gull  (Larus  argentatus) 

Ring-billed  Gull  (Larus  delawarensis ) 

Franklin's  Gull  (Larus  pipixcan) 

California  Gull  (Larus  calif ornicus) 

Forster's  Tern  (Sterna  forsteri) 

Belted  Kingfisher  (Megaceryle  alcyon) 

Dipper  (Cinclus  mexicanus) 

Western  Flycatcher  (Empidonax  dif f icilis) 

Mallard  (Anas  platyrhynchos) 

Pintail  (Anas  acuta) 

American  Green-winged  Teal  (Anas  crecca  carolinesis) 
American  Widgeon  (Anas  americana) 

Northern  Shoveler  (Anas  clypeata) 

Common  Merganser  (Mergus  merganser) 

Eared  Grebe  (Podiceps  caspicus) 

Western  Grebe  (Aechmorphorus  occidentalis) 
Double-crested  Cormorant  (Phalacrocoras  auritus) 
Pied-billed  Grebe  (Podilymbus  podiceps) 

Great  Blue  Heron  (Ardea  herodias) 

Canada  Goose  (Branta  canadensis) 

Bufflehead  (Bucephala  albeola) 

Virginia  Rail  (Railus  limicola) 

Sora  Rail  (Porzana  Carolina) 

Blue-winged  Teal  (Anas  discors) 

White  Pelican  (Pelecanus  ery throrhynchos) 


S2-4 


217 


PAGE  82 


Replace  the  aquatic  amphibian  end  teptile  list  on  page  82  with  the  following 


Amphibians  and  Reptiles: 

Clouded  Tiger  Salamander  (Amby stoma  tigrinum  nebulosum) 
Northwestern  or  Boreal  Toad  (Bufo  boreas  boreas) 

Boreal  Chorus  Frog  (Psuedacris  triseriata  maculata) 

Leopard  Frog  (Rana  pipiens) 

Western  Spotted  Frog  (Rana  pretiosa  pretiosa) 

*Northern  Wood  Frog  (Rana  sylvatica) 

*Rare  species  in  Wyoming  according  to  Wyoming  Game  and  Fish  Dept.  (134). 
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PAGE  82 


Replace  the  aquatic  fish  list  on  page  82  with  the  following: 


Fish: 


Cutthroat  Trout  (Salmo  clarki) 

Rainbow  Trout  (Salmo  gairdneri) 

Brown  Trout  (Salmo  trutta) 

Brook  Trout  (Salvelinus  fontinalis) 

Longnose  Dace  (Rhinichthys  cataractae) 

Walleye  (Stizostedion  vitreum  vitreum) 

Carp  (Cyprinus  carpio) 

Longnose  Sucker  (Catostomus  catostomus) 

White  Sucker  (Catostomus  commersoni) 

Creek  Chub  (Semotilus  atromaculatus) 

Johnny  Darter  (Estheostoma  nigrum) 

According  to  the  BLM  (11),  no  endangered  or  threatened  fish  species  and 
their  habitats  have  been  identified  in  the  proposed  program  area.  This  may  be 
due  to  the  lack  of  base  line  information  about  the  fishery  resource  in  the  Unit. 
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PACK  84-85 


The  terrestrial  mammals  list  on  pages  84-85  is  replaced  by  the  following 


Mammals: 

Snowshoe  Hare  (l.epus  amer icanus) 

Pika  (Ochotona  princeps) 

Uinta  Chipmunk  (Kntamias  umbrinus) 

Yellow-bellied  Marmot  (Marmot a ilaviventrls) 

Red  Squirrel  (Tamiasc iurus  hudsonieus) 

Gapper's  Red-backed  Vole  (Clet hrionomys  gapperl) 

Porcupine  (l.rethizon  dorsatum) 

Black  Bear  (Ursus  americana) 

Elk  (Cerbus  canadensis) 

Nuttall's  Cottontail  (Sy] vilagus  nuttallii) 

Black-tailed  Jackrabbit  (Lepus  californicus) 

Richardson's  Ground  Squirrel  (Spermophilus  r icharsonil) 
Thirteen-lined  Ground  Squirrel  (Spermophilus  tr idecemlineatus) 
White-tailed  Prairie  Dog  (Cvnomys  lcucurus) 

Opossum  (Didelphis  virginiana) 

Desert  Cottontail  (Sy lvilagus  audubonii) 

Least  Chipmunk  (Eutamias  minimus) 

*Black-footed  Ferret  (Mustela  nigripe) 

Deer  Mouse  (Peromyscus  maniculatus) 

Montane  Vole  (Micro tus  montanus) 

Long-tailed  Vole  (Microtus  longicaudus) 

Prairie  Vole  (Microtus  ochrogaster ) 

Heather  Vole  (Phenacomys  intermed ius) 

Bushy-tailed  Wood  Rate  (Neotoma  cinera) 

American  Badger  (Taxidea  taxus) 

Long-tailed  Weasel  (Mustela  f renata) 

Coyote  (Canis  latrans) 

Bobcat  (Lynx  ruf us) 

Ord's  Kangaroo  Rat  (Dipodomys  ordil) 

Plains  Harvest  Mouse  (Reithrodontomys  megalotis) 

Northern  Grasshopper  Mouse  (Onychomys  leucogaster ) 

Golden-mantled  Ground  Squirrel  (Spermophilus  lateralis) 

Striped  Skunk  (Mephitis  mephitis) 

Townsend's  Bat  (Plecotus  townsendii) 

American  Pronghorn  Antelope  (Antilocapra  americana) 

Fox  Squirrel  (Sciurus  niger) 

White-tailed  Deer  (Odocoileus  vr iginianus) 

Mule  Deer  (Odocoileus  hcmoinus) 

White-tailed  Jackrabbit  ( l.epus  townsendii) 

Rocky  Mountain  Bighorn  Sheep  (Ovis  canadensis) 

Norway  Rat  (Rattus  norvegicus) 

House  Mouse  (Mus  musculus) 

Vagrant  Shrew  (Sorex  vagrans) 

Masked  Shrew  (Sorex  merr iami) 

Dwarf  Shrew  (Sorex  nanus) 

Long-eared  Myotis  (Myotis  evotls) 

Little  Brown  Myotis  (Myotis  lucifugus) 

Long-legged  Myotis  (Myotis  vo 1 ans) 

Small-footed  Myotis  (Myotis  subulatus) 

Silver-haired  Bat  (Lasionycterl s noct ivagans) 

Big  Brown  Bat  (Kptesicus  noct Ivagans) 

Hoary  Bat  (l.asiurus  cinercus) 

Red  Bat  (Lasiurus  boreal is) 

* Spot  ted  Bat  (Euderma  maculatum) 

Spotted  Skunk  (Spi logale  putor ius) 

Red  Fox  (Vulpes  f ulva) 

Plains  Pocket  Gopher  (Gcomys  bursar ius) 

*Rare  species  in  Wyoming  according  the  Wyoming  Came  and  Fish  Dept.  (134) 
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PAGES  85-87 


The  following  replaces  the  terrestrial  birds  list  on  pages  85-87 


Birds: 

Tree  Swallow  (Iridoprocne  bicolor) 

Bank  Swallow  (Riparia  riparia) 

Rough-winged  Swallow  (Stelgidopteryx  ruf f icollis) 
Water  Pipit  (Motacilla  f lava) 

Bobolink  (Dolichonus  oruzivorus) 

Red-tailed  Hawk  (Buteo  jamaicensis) 

Blue  Grouse  (Dendragapus  obscurus) 

Great  Horned  Owl  (Bubo  virginianus) 

Common  Flicker  (Colap tes  caf er) 

Long-eared  Owl  (Asio  otus) 

Yellow-bellied  Sapsucker  (Sphyrapicus  varius) 

Hairy  Woodpecker  (Dendrocopos  villosus) 

Downy  Woodpecker  (Dendrocopos  pubescens) 

Northern  Tree-toed  Woodpecker  (Picides  tridactylus) 
Dusky  Flycatcher  (Empidonax  oberholseri) 

Steller's  Jay  (Cyanocitta  stelleri) 

Gray  Jay  (Per isoreus  canadensis) 

Clark's  Nutcracker  (Nucif raga  colubiana) 
Black-capped  Chickadee  (Parus  atricapillus) 
Mountain  Chickadee  (Parus  gambeli) 

White-breasted  Nuthatch  (Sitta  carolinensis) 

Brown  Creeper  (Certhia  f amiliaris) 

House  Wren  (Troglodytes  aedon) 

American  Robin  (Turdus  migratorius) 

Townsend's  Solitaire  (Myadestes  townsendii) 

Hermit  Thrush  (Hylocichla  guttata) 

Swainson's  Thrush  (Hylocichla  ustulata) 

Veery  (Hylocichla  f uscescens) 

Mountain  Bluebird  (Sialia  currocoides) 

Ruby-crowned  Kinglet  (Regulus  calendula) 

Bohemian  Waxwing  (Bombycilla  garrula) 

Warbling  Vireo  ( Vireo  gilvus) 

Orange-crowned  Warbler  (Vermivora  celata) 

Yellow  Warbler  (Dendroica  petechia) 

Mac  Gillivray's  Warbler  (Oporornis  tolmiei) 
Wilson's  Warbler  (Wilsonia  pusilla) 

Western  Tanager  (Piranga  ludoviciana) 

Black-headed  Grosbeak  (Pheucticus  melanocephalus) 
Evening  Grosbeak  (Hesper iphona  vespertina) 

Cassin's  Finch  (Carpodacus  cassinii) 

Lazuli  Bunting  (Passerina  amoina) 

American  Redstart  (Setophaga  ruticilla) 
Brown-headed  Cowbird  (Molothrus  ater) 

Western  Bluebird  (Sialia  mexicana) 

White-crowned  Sparrow  (Zonotrichia  leucophrys) 

Fox  Sparrow  (Passerella  iliaca) 

Lincoln's  Sparrow  (Melospiza  lincolnii) 
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PAGES  85-87  (Continued) 


Rufous  Hummingbird  (Selasphorus  ruf us) 

Green-tailed  Towhee  (Chlorura  chlorura) 

Turkey  Vulture  (Coragyps  atratus) 

Swainson's  Hawk  (Bu teo  swainsoni) 

Ferruginous  Hawk  (Buteo  regalis) 

Marsh  Hawk  (Circus  cyaneus) 

Merlin  (Falco  columbarius) 

*Peregrine  Falcon  (Falco  peregrinus) 

*Burrowing  Owl  (Speoty to  cunicularia) 

Sage  Thrasher  (Oreoscoptes  montanus) 

Lark  Bunting  (Calamospiza  melanocorys) 

Savannah  Sparrow  (Passerculus  sandwichensis) 

Grasshopper  Sparrow  ( Ammo nd ramus  savannarum) 

Vesper  Sparrow  (Pooecetes  gramineus) 

Lark  Sparrow  (Chondestes  grammacus) 

Sage  Sparrow  (Amphispiza  belli) 

Common  Nighthawk  (Chordeiles  minor) 

Barn  Swallow  (Hirundo  rustica) 

Short-eared  Owl  (Asio  f lammeus) 

Black-billed  Magpie  (Pica  pica) 

Common  Crow  (Corvus  b rachvrhynchos) 

Starling  (Sturnus  vulgaris) 

House  Sparrow  (Passer  domesticus) 

House  Finch  (Carpodacus  mexicanus) 

Pine  Siskin  (Spinus  pinus) 

American  Goldfinch  (Spinus  tristis) 

Song  Sparrow  (Melospiza  melodia) 

Golden  Eagle  (Aquila  chrysaetos) 

Bald  Eagle  (Haliaeetus  lencocephalus) 

Horned  Lark  (Eremophila  alpestris) 

Loggerhead  Shrike  (Lanius  ludovicianus) 

Western  Meadowlark  (Sturnella  neglecta) 

Tree  Sparrow  (Spizella  arborea) 

Rough-legged  Hawk  (Buteo  lagopus) 

Lesser  Goldfinch  (Spinus  psaltria) 

Sage  Grouse  (Centrocercus  urophasianus) 

Mourning  Dove  (Zenaida  macroura) 

Brewer's  Blackbird  (Euphagus  cyanocephalus) 

Rufous-sided  Towhee  (Pipilo  ery throphthalmus) 

Gray-crowned  Rosy  Finch  (Leucosticte  tephrocotis) 

Rock  Dove  (Columbia  livia) 

Common  Snipe  (Capella  gallinago) 

Yellow-headed  Blackbird  (Xanthocephalus  Xanthocephalus) 

Red-winged  Blackbird  (Agelaius  phoeniceus) 

Long-billed  Marsh  Wren  (Telmatodytes  palustris) 

*Rare  species  in  Wyoming  according  to  Wyoming  Game  and  Fish  Dept.  (134). 
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PAGE  87 


Replace*,  the  terrestrial  reptiles  list  on  page  87  with  the  following: 


Reptiles : 

Sagebrush  Lizard  (Sceloporus  graciosus) 

*Western  Smooth  Green  Snake  (Opheodrys  vernalis) 

Common  Bull  Snake  (Pituophis  melanoleucas) 

Eastern  Short-horned  Lizard  (Phrvnosoma  douglassi) 

Prairie  Rattlesnake  (Crotalus  viridis) 

Red-sided  Garter  Snake  (Thamnophis  sirtalis) 

Western  Plains  Garter  Snake  (Thamnophis  radix) 

Wandering  Garter  Snake  (Thamnophis  elegans) 

Eastern  Short-horned  Lizard  (Phrynosoma  douglassi  brevirostre) 
Eastern  Yellow-bellied  Racer  (Coluber  constrictor  flaviventris) 

*Rare  species  in  Wyoming  according  the  Wyoming  Game  and  Fish  Dept.  (134). 
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PAGE  112 


The  first  paragraph  on  page  112  is  replaced  by  the  following: 

Stream  systems  in  the  treatment  area  could  be  contaminated  with  herbicides  by 
accidental  spillage,  spray  vapor  drift,  surface  water  runoff,  and  erosion  sedi- 
ments, and  by  leached  herbicides  in  subsurface  water  flow.  Other  possible 
contamination  routes  might  include  overflow  from  contaminated  water  storage 
basins,  such  as  stock  ponds  and  reservoirs,  and  animal  and  plant  excretions. 

Water  contamination  via  any  of  these  routes  is  not  expected  to  reach  unacceptable 
levels  (see  the  supplement  for  page  173)  for  any  duration  ( >24  hours)  in  the 
North  Platte  River  or  its  tributaries.  Consequently  Tordon,  Banvel,  and  2,4-D 
contamination  of  the  water  systems  in  the  treatment  area  is  not  expected  to 
result  in  adverse  or  beneficial  impacts  on  the  water  quality. 
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PAGES  124-125 


The  Aquatic  Birds  section  cn  pages  124-125  is  replaced  by  the  following: 
Aquatic  Birds 

Four  studies  have  been  located  that  document  the  effects  of  Tordon,  Banvel 
and  2,4-D  on  mallard  ducks  (90,  91,  92,  137).  The  results  of  these  studies 
indicate  that  mallard  ducks  are  tolerant  to  extremely  high  concentrations  of 
Tordon,  Banvel,  and  2,4-D  (>2,000  mg/kg  of  picloram,  2,009  mg/kg  of  Technical 
Banvel  and  >2,025  of  the  sodium  salt  of  2,4-D).  Toxicity  data  on  other  wild 
bird  species  are  unavailable  but  the  mallard  evidence  suggests  that  most  aquatic 
birds  may  be  fairly  tolerant  to  Tordon,  Banvel,  and  2,4-D.  Adverse  impacts  to 
mallard  ducks  from  direct  exposure  would  not  be  expected.  Lack  of  evidence 
precludes  more  definite  conclusions  about  other  aquatic  species. 

Indirect  impacts,  both  beneficial  and  adverse,  could  result  from  treatment 
of  weeds  in  stream  bank  habitat.  Removal  of  weeds  and  some  non-target  vegetation 
along  stream  banks  may  have  variable  effects  on  aquatic  avifauna  depending  on 
the  particular  species  in  question.  Some  species  may  be  adversely  affected  by 
the  loss  of  nesting  and  cover  habitat  and  some  invertebrate  food  sources, 
whereas  other  species  may  be  beneficially  affected  by  habitat  improvement. 

However,  these  impacts  are  not  quantifiable  and  it  is  anticipated  that  such 
impacts  would  be  very  minor. 
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PAGE  126 


The  second  paragraph  on  page  126  is  replaced  by  the  following: 

Picloram  is  poorly  absorbed  by  soil  particles,  highly  persistent  in  the 
soil,  and  mobile  in  soil  water;  thus,  it  could  contaminate  streams  from  ground 
and  surface  water  runoff.  Woodward  (72,  136)  has  studied  the  acute  toxic  and 
chronic  effects  of  picloram  on  cutthroat  (Salmo  clarki)  and  lake  trout  (Salvelinus 
namaycush) . Lake  trout  and  cutthroat  trout  in  the  yolk  absorptive  and  fry 
stages  were  the  most  susceptible  to  picloram.  In  a 60-day  study,  yolk  absorption 
in  lake  trout  was  increased  4-5  days  above  normal  and  fry  survival  was  signifi- 
cantly reduced  by  concentrations  as  low  as  35  ug/1  (35  ppb).  Woodward  (72) 
further  reported  that  he  was  unable  to  determine  an  exact  no-effect  concentration 
for  picloram  because  growth  was  affected  at  the  lowest  levels  tested.  Table  21 
presents  the  data  Woodward  (72)  obtained  on  lake  trout  growth  and  development  in 
various  concentrations  of  picloram.  It  should  be  noted  that  a 60-day  chronic 
toxicity  study  is  not  representative  of  natural  conditions. 


S2-13  226 


PAGES  129-130 


Table  22  on  pages  129  and  130  is  replaced  by  the  following: 


Table  22.  Accute  Toxicity  of  Picloram  (potassium  salt) 
AI  to  Adult  Trout  Species. 


Species 

Water 
Temp . 

Hours 

Exposure 

ppm  AI 

% 

Mortality 

Reference 

Cutthroat  trout 

5oC 

96 

6.50 

50 

72 

10  C 

96 

5.00 

50 

72 

15°C 

96 

4.10 

50 

72 

10°C 

96 

8.60 

50 

72 

10°C 

o 

96 

4.70 

50 

72 

10  c 

96 

4. 15 

50 

72 

10°c 

96 

3.70 

50 

72 

10°C 

96 

3.45 

50 

72 

10°C 

96 

3.45 

50 

72 

Lake  trout 

5°C 

o 

96 

3.60 

50 

72 

10  c 

96 

4.25 

50 

72 

15oC 

96 

2.35 

50 

72 

10  c 

o 

96 

4.95 

50 

72 

10  c 

o 

96 

2.70 

50 

72 

10  c 

O 

96 

2.05 

50 

72 

10  c 

o 

96 

2.15 

50 

72 

10  c 

o 

96 

1.55 

50 

72 

10  c 

96 

2.10 

50 

72 

Brook  trout 

— 

96 

320.00 

0 

51* 

Brown  trout 

— 

96 

100.00 

0 

51* 

Rainbow  trout 

— 

96 

100.00 

0 

51* 

— 

96 

27.00 

50 

78 

o 

96 

13.00 

50 

78 

55oF 

24 

34.00 

50 

79 

5V 

48 

25.00 

50 

79 

55  F 

90 

24.00 

50 

79 

Brook  trout 

50°F 

o 

24 

91.00 

50 

51,  80 

50  F 
_ o 

96 

91.00 

50 

51,  80 

50  F 

96 

69.00 

0 

51,  80 

Brown  trout 

50°F 

o 

24 

52.00 

50 

51,  80 

50  F 
_ ^o 

96 

52.00 

50 

51,  80 

50  F 

96 

22. 00 

0 

51,  80 

Rainbow  trout 

50°F 

24 

50.00 

50 

51,  80 

. 

50  F 
- „o 

96 

58.00 

50 

51,  80 

50  F 

96 

22.00 

0 

51,  80 

* Formulated  picloram  product  (see  Appendix  8). 
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PAGES  131-132 


Table  23  on  pages  131  and  132  is  replaced  by  the  following: 


Table  23.  Accute  Toxicity  of  Picloram  (potassium  salt) 
AI  to  Various  Adult  Fish  Species. 


Species 

Water 

Temp. 

Hours 

Exposure 

ppm  AI 

% 

Mortality 

Reference 

Fathead  minnow 

— 

96 

100.00 

0 

51* 

Green  sunfish 

— 

96 

180.00 

0 

51* 

Black  bullhead 

— 

96 

320.00 

0 

51* 

Goldfish 

75°F 

24 

27-36 

50 

81 

75oF 

48 

21-32 

50 

81 

75  F 

96 

14-32 

50 

81 

Bass 

75°F 

24 

19.70 

50 

81 

75°F 

48 

13.10 

50 

81 

Bluegill 

63°F 

24 

26.50 

50 

82 

63°F 

48 

22.50 

50 

82 

63  F 

72 

21.80 

50 

82 

63°F 

96 

21.00 

50 

82 

Coho  salmon 

63°F 

24 

29.00 

50 

82 

63°F 

48 

25.00 

50 

82 

63°F 

72 

24.00 

50 

82 

63  F 

96 

21.00 

50 

82 

63°F 

24** 

29.00 

100 

82 

63°F 

48** 

29.00 

100 

82 

63  F 

24** 

25.00 

50 

82 

63°F 

48** 

25.00 

100 

82 

63°F 

24** 

25.00 

35 

82 

63°F 

48** 

24.00 

90 

82 

63°F 

24** 

21.00 

30 

82 

63°F 

48** 

21.00 

45 

82 

66-88  F? 

— 

5-8 

30*** 

82 

Fathead  minnow 

50°F 

24 

52.00 

50 

51,  80 

50°F 

48 

32.00 

50 

51,  80 

50°F 

72 

32.00 

50 

51,  80 

50°F 

96 

29.00 

50 

51,  80 

50°F 

96 

22.00 

0 

51,  80 

Green  sunfish 

50°F 

24 

91.00 

50 

51,  80 

50°F 

96 

91.00 

50 

51,  80 

50°F 

96 

39.00 

0 

51,  80 

Black  bullhead 

50°F 

24 

91.00 

50 

51,  80 

50°F 

96 

91.00 

50 

51,  80 

50°F 

96 

69.00 

0 

51,  80 
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PAGES  131-132  (Continued) 


Table  23  (Cont) . Accute  Toxicity  of  Picloram  (potassium  salt) 
Ai  to  Various  Adult  Fish  Species. 


Water 

Hours 

% 

Reference 

Species 

Temp . 

Exposure 

ppm  AI 

Mortality 

Bluegill 

65°F 

24 

8.20 

50 

79 

65°F 

48 

7.30 

50 

79 

65°F 

96 

5.40 

50 

79 

Lake  emerald 

83 

shiner 

69-78°F 

4 

64.60 

50 

69-78°F 

24 

34. 10 

50 

83 

69-78°F 

48 

34.10 

50 

83 

69-78  F 

96 

30.30 

50 

83 

Bluegill 

o o 

hcj 

24 

48 

43.20 

43.20 

50 

50 

00  00 
-E>  -O 

*Formulated  picloram  product  (see  Appendix  8) . 
**Fish  forced  to  swim  against  current  of  water. 
***Some  loss  of  weight  in  survivors. 
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PAGES  147-148 


The  last  paragraph  on  page  147  (and  continuing  on  page  148)  is  replaced  by  the 
following: 

Non-target  browse  plants  such  as  big  sage  (Artemisia  tridentata) , antelope 
bitterbrush  (Purshia  tridentata) , mountain  mahogany  (Cercocarpus  montanus) , and 
Oregon  grape  (Mahonia  spp.)  are  critical  components  of  the  mule  deer's  winter 
diet.  Removal  of  significant  numbers  of  these  important  browse  species  would 
have  an  adverse  impact  on  wintering  mule  deer  populations  in  the  Bennett  Peak 
treatment  area.  The  degree  of  this  potential  impact  on  wintering  mule  deer 
depends  on  the  precise  location  of  the  actual  critical  habitat,  the  severity  of 
the  weed  infestation  in  the  critical  habitat  and  the  potential  of  removal  of 
important  browse  in  the  critical  winter  range.  Sufficient  information  is  unavail- 
able at  the  present  time  to  allow  for  a reasonable  quantitative  assessment  of 
this  potential  impact.  However,  it  is  believed  that  any  adverse  impact  from 
herbicide  application  on  public  lands  would  be  minimal. 
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PAGE  155 


The  following  paragraph  is  added  to  page  155  just  prior  to  the  first  paragraph: 

Treatment  of  weed  infestations  with  herbicides  does  not  often  cause  severe 
insect  outbreaks.  Large  insect  outbreaks  are  not  expected  to  occur  following 
herbicide  treatment  as  large  contiguous  areas  are  not  proposed  for  treatment. 
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PAGE  166 


Water  mitigation  number  5 is  replaced  by  the  following: 

5.  Wyoming  Department  of  Agriculture  will  monitor  all  streams  adjacent  to 

public  lands  treated  with  herbicides  to  determine  whether  herbicide  concen- 
tration levels  are  within  acceptable  limits  by  monthly  sampling  and  sampling 
12  to  24  hours  after  each  moderate  rainfall.  Public  water  supplies  for  the 
towns  of  Saratoga,  Rawlins,  Sinclair,  and  Encampment  will  be  monitored  in 
the  same  manner  and  the  results  sent  to  these  respective  towns.  Results  of 
all  monitoring  will  be  sent  to  the  Wyoming  Department  of  Environmental 
Quality — Water  Quality  Division.  If  at  any  time,  herbicide  concentration 
levels  are  above  acceptable  limits,  additional  mitigation  measures  will  be 
developed  and  implemented. 


S2-19 


232 


PAGE  170 


Operational  Procedures  mitigation  number  3 is  replaced  by  the  following: 


3. 


The  herbicide  label  recommendations  should  be  followed  explicitly  for  the 
cleaning  and  disposal  of  containers  and  equipment.  Cleaning  application 
equipment  near  streams  or  surface  waters  should  not  be  allowed.  Also, 
herbicide  containers  will  be  disposed  of  in  accordance  with  the  technical 
recommendations  of  the  Solid  Waste  Management  Division  of  Wyoming  Depart- 
ment of  Environmental  Quality  and  the  Wyoming  Department  of  Agriculture 
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PAGE  171 


The  following  are  added  to  the  Operational  Procedures  mitigations  on  page  171: 

7.  The  Carbon  County  Weed  and  Pest  Control  District  will  notify  the  Rawlins 
District  BLM  office  of  the  location  and  date  of  herbicide  applications 
prior  to  initiation  so  that  a BLM  Compliance  Specialist  can  be  on-site 
during  all  operations  on  public  lands. 

8.  The  BLM  Compliance  Specialist  on-site  during  all  herbicide  applications  on 
public  lands  will  photograph  the  areas  before  and  after  treatment. 

9.  BLM  will  notify  the  Water  Quality  Division  of  the  Wyoming  Department  of 
Environmental  Quality  of  location  and  date  of  all  herbicide  applications  on 
public  lands. 
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PAGES  172-173 


The  last  paragraph  on  page  172  (continuing  on  page  173)  is  replaced  by  the 
following: 

A herbicide  monitoring  system  will  be  developed  by  the  Wyoming  Department 
of  Agriculture,  which  is  acceptable  to  BLM,  for  monitoring  the  waters  within  the 
proposed  treatment  sites  and  public  water  supplies  for  the  towns  of  Saratoga, 
Rawlins,  Sinclair,  and  Encampment  before,  during,  and  after  herbicide  applica- 
tions. The  results  of  individual  monitoring  studies  will  be  sent  to  the  respec- 
tive towns  and  the  Wyoming  Department  of  Environmental  Quality — Water  Quality 
Division  will  receive  the  results  from  all  monitoring  studies.  Samples  will  be 
obtained  monthly  and  also  12  to  24  hours  after  moderate  rainfall,  to  detect  the 
presence  of  herbicides  in  the  water.  If  at  any  time,  herbicide  concentration 
levels  are  above  acceptable  limits,  additional  mitigation  measures  will  be 
developed  and  implemented. 

Unacceptable  levels  is  a term  that  needs  qualification.  The  U.S.  Environ- 
mental Protection  Agency  has  established  the  level  0.1  mg/1  as  the  allowable 
level  for  2,4-D  in  domestic  water  supplies.  Allowable  levels  for  Tordon  and 
Banvel  have  not  been  established  by  the  EPA.  For  purposes  of  this  assessment, 
the  following  assumptions  are  made  regarding  acceptable  limits  for  Tordon  and 
Banvel: 

Tordon — 0.3  mg/1  (Woodward — 136) 

Banvel  1.0  mg/1  (Field  & Lab,  Inc.  data  review — see  toxicity 

data  on  page  128  of  the  EAR) 
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PAGE  177 


The  "Irreversible  or  Irretrievable  Commitment  of  Resources"  section  on  page 
177  is  replaced  by  the  following: 


IRREVERSIBLE  OR  IRRETRIEVABLE  COMMITMENT  OF  RESOURCES 

There  could  be  some  irreversible  loss  of  topsoil  from  some  of  the  treat- 
ment areas. 
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PAGE  Al-1 


The  following  replaces  the  term  "active  ingredient"  on  page  Al-1  in  Appendix  3 
Glossary  of  Terms: 


Active  Ingredient  (AI) — That  part  of  a chemical  compound  directly  responsible 
for  the  control  of  the  specific  pest. 


S2-24  237 


WY0W1««C-<~*  '•  * * 

75  Ml  NUTT  StRID".  .TIUU*/ 


DEPARTMENT  Of-  THE  INTERIOR 
GEOLOGICAL  SURVEY 
i06-4ir  y -J,  4~° 


«i*?rjcr 


i»  nr 


)j9  oa-fl  il 


4ifw 

n v\sc*> 


SCALE  l 24000 


/ Cow  Creek  Quadrangle 


DOW  CHEMICAL  U.S.A. 


January  19,  1979 


SUITE  160 
10890  BENSON 
SHAWNEE  MISSION,  KANSAS  66210 


913  341-2500 


Bureau  of  Land  Management 
Rawlins  District  Office 
P.0.  Box  670 
Rawlins,  WY  82301 

SUBJECT:  NORTH  PLATTE  RIVER  AREA  ENVIRONMENTAL  ASSESSMENT  RECORD 

Dear  Sirs: 

I have  critically  reviewed  the  North  Platte  River  Area  Environmental 
Assessment  Record  dated  December,  1978,  which  was  sent  to  me  by 
Mr.  George  Hittle. 

I find  this  EAR  to  be  extremely  well  written  and  to  cover  the  entire 
subject  as  needed  for  an  Environmental  Assessment  Record.  I think 
this  is  an  indepth  study  which  very  fairly  and  impartially  outlines 
the  program,  the  pro's  and  con's  of  such  a proposed  method  for  the 
control  of  noxious  weeds  treatment  in  the  North  Platte  River  Area. 

I feel  that  the  Weed  and  Pest  Coordinator,  Mr.  George  Hittle  and  the 
Project  Coordinator,  Mr.  Ronald  Broda,  acting  as  an  Agricultural  and 
Environmental  consultant  are  to  be  complimented  on  the  caliber  and 
fairness  of  the  exposition  of  information  found  in  the  EAR. 

This  report  should  certainly  alleviate  many  of  the  concerns  that  may 
have  been  existent  in  the  BLM  lands. 

Sincerely . 


k • »’«  • i\x  cur 

Senior  Product  Tech.  Specialist 
Dow  Chemical  Company  USA 
10890  Benson  Drive,  Suite  160 
Shawnee  Mission,  Kansas  66210 

cc:  Mr.  George  Hittle,  Weed  $ Pest  Coordinator 

State  of  Wyoming,  Wyoming  Dept,  of  Agriculture 
Cheyenne,  Wyoming  82002 


AN  OPERATING  UNIT  OF  THE  DOW  CHEMICAL  COMPANY 


t fim. 


INDEX  NUMBER  2 

4>> 


HV  »'•  \\-l  ■ 

. m ■’# 
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EARL  M.  THOMAS 

DIRECTOR 
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CHEYENNE.  WYOMING  82002 


February  23,  1979 

EAR  209,  North  Platte 
River  Area  Designated 
(Noxious)  Weed  Treat- 
ment Program. 


Mr.  Paul  D.  Leonard,  Chief 
Division  of  Resources 
Bureau  of  Land  Management 
2515  Warren  Avenue 
Cheyenne,  Wyoming  82001 

Dear  Mr.  Leonard: 

We  have  reviewed  the  Environmental  Assessment  Record  (EAR)  for  the 
proposed  designated  (noxious)  weed  treatment  program  for  the  North  Platte 
River  Area  in  the  Rawlins  (BLM)  district  and  offer  the  following  comments 
in  the  interest  of  the  wildlife  resource. 


4 

General  Comments 


The  EAR  addresses  the  noxious  weed  control  program  to  be  carried  out 
on  BLM  lands  along  the  Upper  North  Platte  River  in  Carbon  County.  BLM 
lands  comprise  416.6  acres  of  5221.6  to  be  treated.  Only  the  BLM  lands 
are  considered  in  this  EAR,  but  we  are  also  concerned  about  impacts  of 
spraying  on  wildlife  and  wildlife  habitat  on  state  and  private  lands. 

Our  comments  apply  to  the  portion  of  the  program  on  state  and  private 
lands,  as  well  as  on  BLM  lands. 

This  is  a five-year  program,  with  retreatment  anticipated.  There  are 
no  data  included  that  suggest  the  program  will  succeed  in  controlling  weeds. 
No  evaluation  system  is  proposed  to  monitor  effects  of  the  program.  The 
nature  of  the  weeds,  terrain,  range  conditions,  extent  of  disturbed  sites, 
and  existing  seed  sources  indicate  that  this  program  is  likely  to  expand 
and  continue  for  an  indefinite  period  of  time.  The  long-term  implications 
of  continuous  herbicide  application  are  of  concern  to  wildlife  management. 

Many,  if  not  all,  of  the  conditions  that  have  created  this  infestation 
will  continue  to  exist  after  completion  of  the  program  in  1983.  If  treat- 
ment is  not  coupled  with  improved  land  management  practices  long-term  bene- 
fits will  be  minimal. 


Mr.*  Paul  D.  Leonard 


Page  2 


February  23,  1979 


o 

Specific  Comments 

Page  6.  Roundup,  a herbicide  which  poses  little  threat  to  trout 
fisheries,  was  not  proposed  for  use. 

Page  27.  Three  methods  of  herbicide  application  are  spelled  out,  how- 
ever, the  most  common  method  utilized  in  the  past  was  to  broadcast  beads  by 
hand  in  a fifteen-foot  circle  around  the  target  species.  This  method  is  not 
addressed  and  will,  in  all  probability,  be  used  again  so  should  be  included 
in  the  EAR. 

Pages  33  and  34.  The  best  time  for  application  of  Banvel  to  Canada 
thistle  and  leafy  spurge  is  in  the  early  bud  stage  (normally  in  June),  how- 
ever, Banvel  beads  were  being  applied  on  October  13,  1978,  to  Treasure  Island 
for  these  species.  Application  should  be  keyed  to  dates  of  maximum  effective- 
ness. 


Page  36,  last  paragraph.  Tordon  22K  is  not  preferred  for  use  near  trees 
and  water,  but  the  document  appears  to  recommend  the  herbicide  for  use  on  the 
Platte  River  tributaries. 

Page  40.  Overgrazing  should  be  mentioned  as  one  reason  why  noxious  weeds 
invade  an  area.  A good  grazing  system  would  eliminate  some  of  the  problem,  as 
mentioned  on  Pages  44  and  45.  Preventive  measures  that  can  be  used  to  reduce 
the  possibility  of  weed  dissemination  by  wildlife  should  be  mentioned  here. 

Page  43.  Fire  is  mentioned  as  being  destructive  to  desirable  plant 
species.  Chemical  control  is  also  destructive  to  non-target  species  with 
more  prolonged  effects  than  caused  by  fire. 

Page  44.  We  encourage  development  of  proper  biological  controls. 

Page  63,  last  paragraph.  Gravel  raining  operations  and  bulldozing  vege- 
tation along  the  river  are  occurring.  These  are  not  natural  and  contribute 
to  streambank  erosion. 

Page  81.  Snipe,  blackbirds,  and  marsh  wrens  are  not  aquatic,  even 
though  they  nest  or  feed  near  water. 

Page  82.  The  eastern  short-horned  lizard  and  eastern  yellow-bellied 
racer  are  not  aquatic . Scientific  names  for  brook  trout  and  Johnny  darter 
are  spelled  incorrectly. 

Page  84.  The  Eastern  cottontail  would  not  be  found  in  the  Saratoga 
Valley,  but  the  mountain  cottontail  (Sylvilagus  nuttallii)  would. 

Pages  91  through  97.  The  Ecological  Interrelationships  section  needs 
more  discussion  of  the  relationship  of  various  animal  species  to  plant  species, 
and  should  include  plants  scheduled  to  be  sprayed  and  non-target  species  that 
will  be  reduced  as  a result  of  the  spraying. 
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Page  93.  The  document  notes  that  deer  browse  species  are  slowly 
deteriorating  along  with  the  quality  of  winter  deer  habitat.  Unless  there 
is  an  unanticipated  recovery  by  broad-leaved  species,  this  spraying  will 
greatly  impact  big  game  winter  range.  Conversion  of  a shrub-grass  community 
to  a grassland  will  adversely  affect  deer,  antelope,  elk,  and  bighorn  sheep 
where  winter  range  is  treated.  Elk  and  bighorn  sheep  depend  upon  browse 
plants  during  severe  winters  when  grasses  are  snow-covered  and  unavailable. 

In  less  severe  winters,  elk  and  bighorn  sheep  would  be  favored  at  the 
expense  of  deer  and  antelope,  which  seldom  graze.  Loss  of  shrubs  on  an 
already  overutilized  winter  range  will  not  benefit  the  big  game  dependent 
upon  the  winter  range  for  survival.  The  proposed  spray  project  will  impact 
343  acres  of  bighorn  sheep  critical  habitat,  310  acres  of  mule  deer  critical 
habitat,  and  300  acres  of  critical  habitat  for  elk. 

Page  96.  The  fisheries  description  is  inadequate. 

Pages  110  and  111.  On  Page  110,  first  paragraph,  soil  erosion  is  listed 
as  a detrimental  impact.  On  Page  111  reduced  soil  erosion  is  listed  as  a 
beneficial  effect  of  the  program. 

Page  113,  second  paragraph.  The  water  samples  were  taken  in  mid-stream 
where  dilution  factors  were  high.  Still  water  areas  (pools)  close  to  the 
source  should  also  be  sampled. 

Page  116.  All  water  samples  noted  were  taken  in  the  Platte  River. 

Results  in  the  tributaries  where  greater  numbers  of  young-of-the-year  trout 
are  found,  and  where  Tordon  would  be  found  in  higher  concentrations,  would 
be  more  meaningful. 

Page  120,  second  paragraph.  When  the  applicator  spreads  beads  in  a 
fifteen-foot  circle  around  the  target,  many  non-target  species  are  killed. 

In  a riparian  area  this  is  an  adverse  impact. 

Page  1 2 A . The  removal  of  non-target  species  which  are  important  food 
and  cover  for  wildlife  will  not  be  beneficial  to  wildlife.  The  EAR  draws  no 
conclusions  about  the  impact  of  this  on  the  plant  community.  An  increase  in 
grasses  followed  by  an  increase  in  forbs  and  shrubs  may  not  occur.  There 
may  be  a loss  of  plant  cover  on  treated  sites,  poor  reproduction  from  residual 
grasses,  increased  soil  erosion,  and  an  eventual  increase  in  annuals  and 
broad-leaved  perennials  (i.e.,  noxious  weeds).  The  net  result,  especially 
on  poor  range  sites,  may  be  an  overall  decline  in  range  conditions  rather 
than  improvement. 

Page  123.  The  impacts  on  all  aquatic  birds  cannot  be  based  upon  the 
reported  impact  on  the  mallard.  Mallards  cannot  be  considered  to  be  the 
same  as  gulls  or  rails.  Because  of  the  size  difference,  a teal  may  not  be 
as  resistant  to  herbicides  as  a mallard. 

Reduction  of  nesting  cover  as  a result  of  herbicide  spraying  will  impact 
waterfowl  and  other  birds  that  nest  near  water.  Loss  of  vegetation,  if  it 
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decreases  numbers  of  insects,  will  adversely  impact  insectivorous  birds. 

Can  the  loss  of  insects  as  a result  of  ingestion  of  sprayed  vegetation  and 
the  resultant  reduction  in  the  amount  of  food  available  to  birds  be  deter- 
mined? 

Page  129.  Tables  22  and  23  are  impossible  to  interpret  since  the  amount 
of  active  ingredients  is  not  listed.  For  instance,  Table  22  shows  brook 
trout  can  tolerate  320  ppm,  however,  this  may  be  80  per  cent  inert  ingredients. 
Toxicity  information  available  from  the  U.  S.  Fish  and  Wildlife  Service  Lab 
in  Jackson,  Wyoming,  would  be  more  appropriate. 

Page  136.  Although  Saprolegnia  infestations  in  fathead  minnow  eggs  may 
have  been  reduced  in  the  instance  cited,  we  anticipate  no  fisheries  benefits 
from  2,4-D  contamination  of  streams. 

Page  143.  We  do  not  believe  it  should  be  assumed  that  the  effects  of 
herbicides  on  wild  mammals  would  be  similar  to  the  effects  on  laboratory  and 
domestic  animals  tested.  The  table  on  Page  141  illustrates  that  it  takes  up 
to  four  times  as  much  herbicide  to  kill  a rat  as  it  takes  to  kill  a mouse, 
yet  the  same  amount  of  herbicide  required  for  a mouse  will  kill  a rabbit. 

This  suggests  a large  degree  of  species-specific  variability. 

Pages  147  and  148.  The  discussion  of  impacts  on  critical  mule  deer 
habitat  and  other  wildlife  habitat  near  Bennett  Peak  should  include  a state- 
ment assessing  whether  the  overall  effect  of  the  spray,  project  will  be  posi- 
tive or  negative.  We  believe  that  (because  of  the  critical  nature  of  the 
habitat)  an  area  like  this  should  only  be  subject  to  spot  application  of 
herbicide  to  prevent  loss  of  important  browse  species.  The  document  indi- 
cates that  non-target  browse  species  on  critical  mule  deer  winter  range  will 
be  affected,  but  the  magnitude  of  impact  on  mule  deer  is  not  indicated.  The 
document  cites  lack  of  information.  However,  critical  habitat  has  been  de- 
lineated, weed  infestations  have  been  located,  and  estimates  of  browse  loss 
can  be  predicted  by  range  technicians.  Impacts  on  mule  deer  can  and  should 
be  estimated. 

Page  151.  Removal  of  weed  species,  on  which  many  birds  depend  for  food 
and  cover,  and  replacement  by  grasses,  which  are  useful  only  to  a very  small 
number  of  seed-eating  birds,  will  not  have  overall  positive  effects  on  ter- 
restrial birds.  We  do  not  believe  that  habitat  for  terrestrial  birds  "may 
be  improved  over  a longer  period  of  time,  perhaps  8 to  10  years...." 

Pages  154  and  155.  It  appears  that  there  will  be  losses  of  earthworms 
and  other  invertebrates  as  a result  of  herbicide  accumulation  in  soil  and  on 
vegetation.  What  is  this  going  to  do  to  the  food  supply  for  birds,  mammals, 
and  soil  properties  which  depend  on  these  species? 

Pages  157  and  158.  The  statement;  "These  weeds  are  not  natural  components 
of  the  ecosystem  in  the  proposed  program  area,  thus  it  is  unlikely  that  most 
of  the  .native  animals  utilize  them  for  much  more  than  cover."  is  not  a valid 
conclusion.  Some  exotic  species  are  heavily  used  for  food  by  wildlife  (e.g. 
yellow  and  white  sweet  clover,)  . 
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Page  160.  Since  weed  and  pest  district  crew  members  will  carry  out 
treatment  operations  on  federal  lands,  BLM  should  have  observers  present 
during  treatment. 

Page  162.  Starlings,  sparrows,  and  the  Norway  rat  are  cited  as  examples 
of  problems  resulting  from  introduction  in  this  country.  Although  potential 
hazards  do  exist,  introduction  of  these  three  species  was  not  for  biological 
control.  DeBach  (1974)  Biological  Control  by  Natural  Enemies,  explains  both 
benefits  and  cautions  for  biological  control. 

Page  163.  We  support  the  Management  Alternative  as  being  the  most 
realistic  approach  to  the  problem.  Many  of  the  smaller  parcels  of  BLM  land 
are  incorporated  into  pastures  containing  deeded  or  state  land  essentially 
under  the  management  of  the  owner  of  the  deeded  land.  Many  of  the  sites 
scheduled  for  treatment  are  in  rugged  terrain.  Reclamation  or  reseeding  of 
grasses  on  these  sites  is  not  likely  to  be  successful  unless  considerable 
effort  is  expended  and  grazing  is  deferred.  Even  then,  considerable  time 
may  be  required.  Herbicide  spraying  is  an  expensive  treatment  for  symptoms 
of  poor  range  management.  It  has  to  be  coupled  with  good  management  practices 
to  be  effective. 


Page  166.  Soil  mitigation  measure  number  5 is  unclear.  What  can  be 
done  once  the  herbicide  is  in  the  stream? 

Page  168.  We  have  observed  that  extra  heavy  treatment  at  the  top  of 
the  slope  sometimes  results  in  herbicide  percolation  to  the  water  line. 
Measures  to  prevent  this  should  be  incorporated  into  the  aquatic  slope 
restrictions. 

Page  169.  In  many  cases,  the  person  applying  the  herbicide  will  not 
know  that  he  has  sprayed  within  ten  feet  of  birds  which  conceal  their  nests. 
This  mitigation  measure  will  have  little  effect.  Only  two  mitigation 
measures  are  offered  for  terrestrial  wildlife,  neither  of  which  will  have 
been  effective. 

Page  170.  The  Wyoming  Game  and  Fish  Department  should  be  notified  when 
herbicides  are  applied  to  Department  lands. 

Page  172.  The  herbicide  monitoring  system  should  include  photographs, 
both  before  and  after  treatment. 

Page  173.  The  last  paragraph  notes  that  it  is  impossible  that  levels 
above  1 ppm  will  be  reached  in  waterways.  Conversations  with  Dan  Woodward 
(USF&WS  Lab)  indicate  that,  to  be  on  the  safe  side,  0.3  ppm  should  be  the 
maximum  allowed.  This  would  minimize  some  of  the  adverse  effects  which 
occur  below  the  1 ppm  lethal  point. 

Pages  A12-3  through  A 1 2 — 1 5 . According  to  the  susceptibilities  to  Tordon 
listed  here,  there  could  be  losses  of  dogwood,  juniper,  pine,  spruce,  fir, 
lupine,  willow,  cottonwood,  woods  rose,  elderberry,  raspberry,  snowberry, 


Mr.  Paul  D.  Leonard 


Page  6 


February  23,  1979 


dandelion,  clover,  vetch,  boxelder,  alder,  mountain  mahogany,  bitterbrush, 
and  all  sagebrush  species  except  big  sage.  If  care  is  not  taken  in  spray- 
ing, there  could  be  significant  impacts  to  the  ecosystem  in  the  Saratoga 
Valley  as  a result  of  this  program. 

Potential  impacts  of  the  project  have  been  understated.  There  could 
be  heavy  impacts  to  wildlife  habitat  and  invertebrates  used  as  food  by  many 
birds  and  mammals.  There  may  be  severe  impacts  to  critical  big  game  winter 
range.  Proper  range  management  practices  should  be  combined  with  the  noxious 
weed  control  program. 

Hie  following  precautions  should  be  included: 

1.  Extreme  care  should  be  taken  to  avoid  non-target  species,  especially 
in  riparian  zones  and  on  big  game  winter  ranges. 

2.  Spraying  guidelines  should  be  followed  precisely. 

3.  BLM  should  supervise  treatment  activities  on  BLM  lands. 

4.  BLM  and  the  Game  and  Fish  Department  should  attempt  to  determine  the 
impact  of  this  spraying  on  target  and  non-target  species  on  big  game 
winter  range. 

5.  Application  of  herbicides  should  not  occur  before  July  15  on  bighorn 

sheep  lambing  areas  to  avoid  disturbance  to  the  sheep  at  this  critical 
time.  1 

6.  These  precautions  and  those  presented  in  the  EAR  should  be  required 
on  State  of  Wyoming  lands  as  well  as  BLM  land. 

If  we  can  be  of  further  help,  do  not  hesitate  to  call  on  us. 


WDD/HBM/mlr 

cc:  Fish  Div. 
cc:  Came  Div. 
cc:  R&D  Div. 
cc:  SPC 


Sincerely 


W.  DONALD  DEXTER,  ASSISTANT  DIRECTOR 
WYOMING  GAME  AND  FISH  DEPARTMENT 
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One  Bar  Eleven  Ranch 

Box  646  • Saratoga,  Wyoming  8233 1 • (307)  327-5571 

) 

. E.  Rouse 


Mr.  Floyd  Ewing,  Area  Manager 
Medicine  Bow  Resource  Area 
Bureau  of  Land  Management 
P.  0.  Box  670 
Rawlins,  Wyoming  82301 

Dear  Mr.  Ewing: 

This  is  in  reply  to  your  letter  of  January  10  requesting  comment  on  the 
Noxious  Weed  Treatment  Program  for  the  North  Platte  Eiver  area. 

It  is  most  encouraging  to  a landowner  who  has  fought  leafy  spurge 
for  the  past  24  years  to  see  the  coordinated  effort  now  being  ^ade  to  control  this 
as  well  as  other  weeds.  What  is  most  encouraging,  however,  is  to  learn  that  the 
BLM  is  now  going  to  enter  into  the  program  for  the  control  of  leafv  spurge,  if 
I correctly  interpret  your  letter  and  the  report.  In  one  particular  area  on  my 
ranch,  where  my  lands  practically  enclose  640  acres  of  BLM  land,  my  effort  to 
control  leafy  spurge  has  been  futile  because  no  effort  has  been  made  to  control  this 
weed  on  the  BLM  land.  The  same  condition  has  existed  where  I am  reinfested  in 
Sec.  16  T.  15  R 82  along  the  North  Platte  River  because  the  BLM  land  adjoining  me 
to  the  east  along  the  river  is  not  treated.  This  one  is  included  in  your  proposed 
area  for  treatment. 

From  the  experience  gained  in  attempting  to  control  leafy  spurge  since 
1955,  I offer  the  following  comment. 

1.  Tordon  must  be  applied  at  the  recommended  rate  to  infected 
areas  annually  for  several  vears.  The  length  of  time  Tordon 
should  be  applied  depends  on  how  thorough  a follow-up  program 
with  2,4-D  is  applied. 

2.  After  the  Tordon  treatment  has  been  started,  annual  applications 
of  2,4-D  , when  leafy  smirge  seedlings  are  about  6 inches  high, 
are  essential.  This  kills  the  new  plants  and  if  anplied  at  the 
right  time  prevents  seed  formation  on  the  old  plants. 

3.  Continued  application  of  Tordon  will  eventually  sterilize  an 

area  so  treated  to  the  extent  that  there  is  no  regrowth  of  leafv  spurge 
but  there  is  also  no  plant  growth  of  any  kind.  The  only  way  grass 
regrowth  in  these  areas  can  be  established  is  to  decrease  or  dis- 
continue the  application  of  Tordon  and  use  2,4-D  to  kill  seedlings  and 
prevent  seed  formation. 

4.  The  location  of  areas  of  leafy  spurge  to  be  treated,  beginning  on 
page  7 of  your  report 4does  not  appear  to  be  com!  etc*.  None  of  the 
land  in  my  ranch,  which  includes  5,720  acres  deeded,  960  BLM  and 
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800  state  land  in  the  western  half  of  Township  15,  Range  82, 
is  listed.  There  are  areas  in  the  following  sections  where  there 
is  leafy  spurge  that  needs  treatment: 

T.  15,  R 82 

Sections  16,  17,  18,  private  lands 

Sections  19,  20,  29,  30,  BLM  and  Private  (This  is  the  area 
referred  to  in  the  second  paragraph  of  this  letter) 

In  T.15,  R.83W,  Sections  12,  13  also  have  leafy  spurge. 

5.  Do  not  let  the  Wyoming  Game  and  Fish  Department  interfere 

with  your  weed  control  program.  Apparently  the  Game  & Fish  people 
from  some  faulty  tests  have  the  notion  that  Tordon  applied  along 
stream  banks  is  harmful  to  fish.  I have  observed  some  absurd 
tests  they  have  conducted  on  my  property  in  an  endeavor  to  prove 
this  that  were  meaningless.  Migrating  deer  are  a known  source 
of  infestation  of  leafy  spurge  on  my  ranch  I have  been  told  by 
weed  scientists  - a fact  ignored  by  the  Game  and  Fish  Department. 

The  comments  in  paragraphs  1,  2,  and  3 above  are  based  on  efforts  to 
control  leafy  spurge  on  my  land  since  1955,  all  of  which  was  done  under  the  direction 
and  supervision  of  the  Weed  people  at  Wyoming  University.  I have  spent  a total 
of  over  $100,000  in  this  effort,  in  addition  to  such  help  as  I have  received  at 
times  from  government  agencies. 

Heavy  concentrations  of  2,4-D  were  used  until  Tordon  became  available. 
Infested  areas  increased  until  Tordon  was  used.  Considerable  experimental  work 
was  done  under  the  supervision  of  Dr.  Harold  Alley  of  the  University  of  Wyoming 
to  determine  optimum  rates  of  application  of  Tordon  in  both  granular  and  liquid  form. 

Old  plant  growth  was  eliminated  in  large  areas  by  repeated  annual  appli- 
cation of  Tordon,  but  no  grass  was  re-established.  Continued  application  of  Tordon  was 
thought  necessary  to  prevent  new  seedlings  from  becoming  established.  Later  it  was 
found  that  treatment  with  2,4-D  in  late  spring  when  leafy  spurge  seedlings  were  3 
to  6 inches  high  sufficed  to  keep  new  growth  from  becoming  established  provided  there 
was  spot  treatment  of  occasional  old  plants. 

For  the  past  5 years  aerial  spraying  of  2,4-D  annually  has  prevented  leafy 
spurge  from  becoming  reestablished  in  several  large  areas.  As  grass  growth  becomes 
denser  it  appears  that  before  long  the  spraying  of  2,4-D  can  probably  be  discontinued. 
This  point  has  not  yet  been  established. 

If  I can  be  of  any  assistance  in  your  efforts  at  noxious  weed  control,  please 
let  me  know. 


I would  greatly  appreciate  it  if  you  would  confirm  my  assumption  that  BLM 
lands  in  my  area  will  be  treated  with  Tordon  for  leafy  spurge  control  this  year. 


Sincerity  yours, 

J - E . Rnn.QP  » 
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Floyd  hwing,  i-.rea  Manager 
Medicine  bow  Resource  Area 
Bureau  of  Land  Management 
P , 0.  dox  6?0 
Rawlins,  Wyoming  82301 

Bear  Mr.  Rwing* 

Thank  you  for  the  opportunity  to  review  and  comment  on 
the  North  Platte  River  Area  Designated  (Noxious)  Weed  Treat- 
ment Program  Rnvircnmental  Assessment  Record.  1 would  like 
to  applaud  you  and  your  staff  for  the  research  that  has  gone 
into  this  R.A.R.  and  for  the  honesty  of  admission  of  the  many 
unknown  factors  relating  to  the  study, 

I an  not  an  expert  on  veed  treatment  programs.  I do 
however  have  seme  practical  knowledge  of  weed  ecology  and 
various  other  ecological  principals  having  been  raised  on  a 
Wyoming  ranch  ar.d  having  worked  on  several  environmental  studies 
since  graduating  from  the  University  cf  Ay emirs  with  a cegree 
in  Wildlife  Management  and  Conservation.  Several  aspects  of 
the  study  appear  to  be  somewhat  deficient  and  contradictory. 

1 would  !like  to  discuss  these  issues  to  as  stated  in  the  L.A.R.. 
"insure  that  environmental  values  are  considered  in  decisions 
regarding  the  proposed  application  of  herbicides," 

It  disturbs  me  that  a better  vegetative  inventory  was  not 
conducted  in  the  proposed  treatment  area.  Dominants  such  as 
trees  and  shrubs  are  generally  well  known  in  the  area,  rerbs 
and  grasses  however  are  not  so  well  known  and  apparently  were 
net  inventoried  even  though  they  will  bo  the  two  most  affected 
forms  of  vegitation.  Fores  make  up  a very  large  percentage  of 
plant  species  found  in  riparian  zones,  which  appears  to  be, 
where  most  of  the  spraying  will  bo  done.  Many  cf  the  forbs 
which  will  be  destroyed  vay  by  very  important  components  cf 
the  diet  of  grazing  animals  during  the  growing  season.  Trees 
and  willows  which  are  extremely  important  to  all  facets  cf 
riparian  occlogy  will  also  bo  destroyed, 

1 am  deeply  concerned  about  possible  detrimental  effects  to 
tho  stream  ecosystem  of  the  area,  nre a streams,  particularly 
the  North  Llat'ie  River,  are  cf  regional  and  national  importance 
as  a trout  Timer;  . In  recent  years  several  articles  have  appeared 
in  outdoor  recreation  magazines  attesting  to  t.ho  quality  fisheries 
in  the  area.  The  B_A ,h . states  that  water  contamination  from 
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herbicides  is  not  exoccted  to  reach  levels  over  1 ppm  for  3 eng 
periods  and  that  adult  trout  would  not  he  affected  at  this  level. 

It  has  been  shewn  however  that  mortality  in  sac  and  swim-up  fry 
is  significantly  increased  by  herbicide  concentrations  of  only 
35  ppb.  a few  years  ago  I assisted  with  a stream  ecology 
project  conducted  in  the  Medicine  bow  haticnal  Forest,  Several 
dozen  trout  were  aged  during  the  study*  Cut  of  that  number  only 
one  fish  was  found  to  have  an  ago  of  more  than  four  years.  At 
present  the  areas  fishery  is  maintaining  itself  almost  entirely 
by  natural  reproduction,  bus  to  the  short  life  span  of  trout 
a five  year  treatment  program,  with  follow  up  spraying  for 
several  years  afterwards  has  the  potential  of  having  a major 
effect  on  trout  populations  within  the  treatment  area.  Weed 
treatment  will  as  stated  in  the  E,A»/»,  occur©  concurrently  with 
spawning  activities  of  brook  and  brc.ua  trout.  Spraying  will 
also  cecure  during  the  time  when  rainbow  and  cutthrout  eggs 
are  hatching  and  developing  into  the  fry  stages. 

The  E.A.R.  states  that  the  treatment  program  will  increase 
soil  ercsicn.  Already  cf  the  area  experiences  moderate 
erosion  and  experiences  slight  erosion.  Increased  soil 
erosion  could  be  very  detrimental  to  trout  emg  survival  as 
well  as  the  survival  of  other  aquatic  organisms.  It  has  been 
shown  that  certain  aquatic  organisms  may  be  killed  by  herbicide 
concentrations  of  as  little  as  0,2  ppm.  This  could  have  a 
severe  effect  on  the  arels  fishery  since  these  organisms  make 
up  an  intricate  part  of  the  food  chain. 

The  E.A.R,  brings  out  that  a large  part  of  the  treatment 
area  lies  on  wildlife  winter  range,  part  cf  which  is  critical. 

Shrubs  such  as  sagebrush,  bitterbrush,  mountain  mahogany  and 
Oregon  grape  make  up  a major  portion  of  the  winter  diet  of 
deer,  elk  and  bighorn  sheep.  These  vegetative  species  will 
all  be  adversely  affected  by  the  treatment  program  to  the 
enhancement  of  grass  species  which  are  of  little  value  as 
winter  forage. 

Studies  have  shoim  that  invertebrate  pests  such  as  grasshoppers 
can  increase  dramatically  after  herbicide  treatment,  possibly 
because  certain  preditory  insects  are  killed  by  the  same 
treatment,  many  herbicide  programs  have  had  to  be  followed 
up  with  pesticide  treatment  programs. 

It  is  known  that  for  the  most  part  noxious  weeds  are  not 
a problem  on  good  quality  rangelands.  Weeds  invade  disturbed 
areas  or  range  that  is  in  poor  condition.  In  many  instances 
the  disturbance  is  duo  to  overgrazing.  It  is  stated  in  the 
E,A,R,.  that  livestock  use  is  excessively  heavy  along  certain 
stretches  of  riparian  habitat.  This  has  been  a major  problem 
in  the  mountainous  west.  Cattle  tend  to  ccngrigate  and  therefore 
ovoAitilize  stream  bottom  vegetation  while  surrounding  rangeland 
is  under  utilized.  It  was  noted  in  tho  E.A.R.  that  a very  high 
percentage  of  the  treatment  area  is  located  in  riparian  zones, 

1 therefore  suspect  that  overgrazing  may  be  the  problem  in  this 
area.  If  this  is  the  case  it  appears  that  this  program  is  to 
treat  the  symptoms  and  not  the  disease.  It  was  interesting  to 
note  that  reduction  of  livestock  numbers  or  curtailment  of  grazing 
on  severely  affected  areas  were  not  mentioned  as  possible 
alternatives  to  tho  herbicide  program 0 


Several  weed  treatment  studies  have  shown  that  the  very 
species  that  are  try  in"  to  be  eradicated  are  the  very  ones 
that  roinwde  the  area  most  readily  after  treatment.  This 
\ c <!u«  to  ' ho  extraordinary  ability  of  these  weeas  to  establish 
themselves  on  disturbed  areas.  Native  vegetation  cn  the  other 
hand  usually  do  not  ro invade  the  area  until  vegetative  success! onal 
patterns  are  such  that  conditions  favor  their  survival.  Weed y 
species  are  most  always  the  first  step  in  the  successiora/ 
sequence  of  a disturDod  area.  They  can  then  remain  ir.oef initly 
if  .1  (iisclim.ax  community  is  created  by  some  continual  disturbance 
Mich  as  herbicide  treatment  or  overgrazing. 


]t  appears  as  though  this  program  is  designed  to  turn  the 
area  into  a r.onocul turistic  grassland  to  be  used  entirely  and 
exclusively  by  the  livestock  industry.  This  is  not  multiple 

use  l 


Weeds  can  become  a problem  cn  cultivated  lands  and  weed 
treatment  programs  may  bo  necessary  in  seme  instances  on  these 
lands,  F'uolic  lands  however  should  only  be  subjected  to  such 
programs  in  rare  instances,  Especially  when  management  changes 
can  obtain  the  desired  result  without  the  destruction  of  a five 
year  herbicide  program,  I would  therefore  like  to  propose  the 
f oil owing  recommendations . 

1,  Herbicides  should  be  used  on  private  lands  if  the 
need  is  shewn  to  exist  with  careful  supervision. 


2,  Herbicides  should  not  be  used  on  any  known  critical 
wildlife  winter  range. 

3,  Livestock  grazing  should  be  decreased  or  eliminated 
on  poor  condition  riparian  zones, 

4,  Revised  management  plans  should  be  devised  and 
implemented  to  insure  that  riparian  areas  are 
not  over, Utilized  in  the  future. 


5.  Spot  spraying  should  be  done  cn  public  lands  only 
in  isolated  areas  of  heavy  weed  infestations. 


ccj  Dick  Randall 
dart  Koehler 
Jack  Pugh 
Bill  Sperry 


Sincerely, 

1 


Ronald  K,  Smith,  President 
Green  River  dasin  Chapter 
Izaak  Dalton  League  of  America 


in  uriuuxx  u 


2/11/79 


Floyd  Ewing,  Area  Manager 
Medicine  Bow  Resource  Area 
Bureau  of  Land  Management 
Box  670 

Rawlins,  Wyoming  82301 

COMMENTS  OF  DICK  RANDALL,  FOR  DEFENDERS  OF  WILDLIFE,  ON  THE  ENVIR- 
ONMENTAL ASSESSMENT  RECORD  OF  WEED  TREATMENT  IN  THE  NORTH  PLATTE 
RIVER  AREA. 


Because  there  are  so  many  environmental  statements  surfacing 
these  days  it  is  impossible  to  thoroughly  study  each  one  and  submit 
deserving  and  adequate  comments. 

This  EAR  deserves  high-marks  for  the  wealth  of  data  included 
and  it  is  refreshing  to  read  a document  in  which  the  authors  do  not 
profess  to  have  all  the  answers. 

I believe  there  are  several  omissions  and  inadequacies  in  this 
report  and  this  missing  data  should  be  provided. 

Your  vegetative  inventory  appears  to  be  incomplete.  Much  of 
the  proposed  treatment  area  includes  riparian  zones.  Surely,  numerous 
forbs  are  native  to  these  areas  and  yet,  the  only  mention  they  re- 
ceived was,  "numerous  forbs"  in  the  7 to  10  thousand  foot  level. 

If  the  inventory  was  so  superficial  as  to  preclude  listing  forb 
species  then  I would  question  the  statement,  "No  plants  proposed 
for  threatened  or  endangered  status  are  know  to  occur  in  the  area." 

Of  course,  not  known,"  and  "not-found,"  are  two  different  things. 

Did  anyone  look? 

Further,  forbs  are  utilized  by  many  species  of  wildlife  and 
most  certainly  herbicides  would  destroy  these  plants  and  contribute 
to  disruption  of  the  ecosystem. 

The  statement,  "No  irreversible  commitments  of  natural  resources 
are  anticipated  from  the  proposed  program"  is  not  entirely  correct. 

Some  of  the  larger  cottonwoods  will  be  lost  only  for  a few 
human-lifetimes,  and  many  willows  for  the  duration  of  the  treatment 
program,  plus  a decade  or  so.  However,  unless  someone  is  prepared 
to  travel  to  a delta  somewhere  and  haul  back  Wyoming  dirt,  then  there 
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is  an  important  irreversible  loss. 

Statements  on  pages  110  and  1?4  indicate  erosion  will  increase, 
for  a time  period  of  a few  months  or  a few  years  (quite  a spread). 
Because  this  EAR  does  not  adequately  address  the  cause  of  infiltra- 
tion by  exotic  or  unwanted  plant  species,  I believe  erosion  could 
continue  much  longer  and  be  much  worse  than  anticipated. 

Most  experts  will  agree,  plant  species  listed  as  "noxious"  are 
opportunists  that  thrive  in  areas  of  surface  disturbance.  In  many 
areas,  over-grazing  most  certainly  opens  the  door  to  noxious  weeds. 

It  appears  (from  personal  observation)  that  riparian  areas 
included  in  this  EAR  have  been  trompea  and  grazed  beyond  any  kind  of 
responsible  use  of  the  land.  And  yet,  this  EAR  proposes  that  grazing 
be  continued  as  usual,  allowing  no  time  for  re-establishment  of 
vegetation. 

The  following  are  BLM  guidelines  which  speak  for  themselves. 
Would  the  writers  please  comment,  1)  Were  these  guidelines  the 
result  of  someones  desire  to  make  rules  or  are  they  valid  recommen- 
dations? 2)  Will  these  guidelines  we  waived  for  this  project?  3)  IT 
the  guidelines  are  waived,  will  they  still  be  left  in  the  BLM  books 
so  as  to  confuse  the  lay-public  into  believing  there  are  really  rules 
and  regulations? 

"Instruction  memo  75-4 30-  All  areas  treated  by  chemicals  must 
be  deferred  for  two  full  growing  seasons.  Grazing  must  be  stopped 
when  spraying  begins  and  further  livestock  use  deferred  until  after 
seed-ripe  time  following  the  second  growing  season." 

"Stream  Management,  672.  (7)  Avoid  use  of  herbicides  adjacent  to 
streams  while  controlling  unwanted  vegetation.  Direct  kill  of  fish 
is  possible,  but  the  loss  of  streamside  vegetation  may  be  more  dam- 
aging. " 

"Department  of  the  Interior  Guideline  for  use  of  Pesticides. 

(2)  No  pesticides  will  be  used  when  there  is  a basis  for  belief  that 
A.  Water  quality  will  be  degraded.  B.  Hazards  exist  that  will 
unnecessarily  threaten  fish,  wildlife,  their  food  chain,  or  other 
components  of  the  natural  environment."  (this  guidleline  included 
because  page  155  indicates  herbicide  application  may  lead  to  a 
lengthy  grasshopper  spraying  project). 
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Brush  and  Weed  Control,  733.1.  (l)  A.  Limit  use  of  chemicals 


to  those  areas  absolutely  necessary  to  meet  management  objectives 
and  responsibilities.  They  must  clearly  pose  no  threat  to  human 
health,  domestic  animals,  or  fish  and  wildlife. 

(2)  B.  Restrict  vegetative  control  to  flat  or  moderate  slopes.  Do 
not  remove  vegetation  from  steep  slopes,  rough  areas,  or  stream 
borders . " 

Why  is  this  EAR  designed  to  produce  a mono-culture  plant  com- 
munity of  mostly  grasses?  Riparian  wildlife  communities  need  more 
than  grass  for  food  and  habitat,  and  grass  is  a poor  stabilizer  for 
erosive  river  banks  or  steep,  shallow-soil  slopes. 

On  page  169  we  find,  "Apply  treatment  after  July  15th  to  avoid 
potential  kill  of  trout  species  during  yolk-absorbtion  and  fry  stag 
of  development." 

Isn't  it  true  that  rainbow  and  cutthroat  eggs  hatch  during  Jur. 
or  July?  Further,  do  not  Brown  and  brook  trout  spawn  from  August  t 
(sometimes  including)  November?  If  this  data  is  correct,  please 
explain  how  treatment  "after  July  15th"  will  alleviate  destruction 


The  statement  that  1 ppm  of  water  contamination  from  herbicide 
would  not  affect  adult  trout  is  rather  short  sighted.  Since  sack-f 
and  swim-up- fry  are  an  integral  part  of  the  process  of  growing  big- 
fish,  and  since  studies  have  proven  that  herbicide  concentrations  0 
even  35  to  40  ppb  (parts  per  billion)  can  effect  major  mortality  on 
these  small  fish,  is  it  not  fair  to  assume  that  fisheries  will  be 
severely  impacted  by  this  treatment  program? 

If  desVuction  of  stabilizing  plants  results  in  more  erosion 


(which  is  a certainty)  then  increased  siltation  could  have  a det- 
remental  effect  on  spawning  grounds  and  the -aquatic  community  as  a 
whole.  Is  this  not  true? 

Much  of  the  proposed  treatment  area  is  critical  wildlife  winte 
range.  Many  vegetative  species  crucial  to  winter-wildlife-survival 
(such  as  mountain  mahogany,  bitter  brush,  sagebrush)  will  be  des- 
troyed. At  a time  when  Wyoming’s  wildlife  populations  are  being 
impacted  by  habitat  destruction  from  minerals  development  and  inc- 
reased people-pressures,  I believe  BLM  would  be  in  error  to  help 
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) further  these  impacts. 

It  is  interesting  to  note  that  herbicide  use  often  results  in 
insect  infestations  (in  this  case,  probably  grasshoppers).  Please 
discuss  possibilities  that  pesticides  will  follow  herbicides  to 
further  the  complete  disruption  of  this  ecosystem. 

Unless  you  address  the  root-cause  of  weed  infestation  (land 
abuse)  and  correct  this  problem,  then  everyones  comments  on  this  EAR 
and  all  of  your  research  in  preparation  of  this  extensive  document 
will  have  gone  for  nothing  - and  herbicide  and  pesticide  application 
can  only  result  in  further  deterioration  of  this  land. 

Thank  you  for  inviting  comments  from  Defenders  of  Wildlife. 


Dick  Randall 

North  central  representative 
Defenders  of  'Wildlife 
Box  507 

Rock  Springs,  Wyoming  82901 
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UNITED  STATES  ENVIRONMENTAL  PROTECTION  AGENCY 

REGION  VIII 
I860  LINCOLN  STREET 
DENVER.  COLORADO  80295 


February  13,  1979 
REF:  8AH-P 


Floyd  Ewing,  Area  Manager 
Bureau  of  Land  Management 
P.0.  Box  670 
Rawlins,  WY  82301 

Dear  Mr.  Ewing: 

I have  reviewed  your  environmental  assessment  record  entitled  "North 
Platte  River  Area  Designated  (Noxious)  Weed  Treatment  Program".  There  are 
three  areas  in  this  record  that  could  be  discussed  more.  These  areas  are 
hand  spray  gun  use  discussed  on  page  28,  water  contamination  by  tordon 
discussed  on  page  112,  and  protection  of  endangered  or  threatened  plants 
discussed  on  page  121. 

In  the  Wyoming  Pesticide  Applicator  Short  Course  there  is  a presenta- 
tion on  calibration  presented  by  Harold  Alley  and  Mike  McNamee.  In  that 
presentation  they  show  that  a hand  spray  gun  applies  spray  at  a rate 
several  times  greater  than  a boom  sprayer.  If  applications  are  made  from 
one  tank  using  both  the  spray  boom  and  the  hand  gun,  there  is  a possibi- 
lity that  the  application  rate  specified  on  the  label  will  be  exceeded. 

This  would  be  a violation  of  the  Federal  Insecticide,  Fungicide  and 
Rodenticide  Act  as  Amended. 

On  page  112  the  environmental  assessment  states  that  water  contamina- 
tion is  not  expected  to  reach  levels  above  1 ppm  and  that  this  level  is 
not  expected  to  adversely  affect  water  quality.  Hodgson  (1)  reported  that 
irrigation  water  containing  concentrations  of  picloram  as  low  as  0.1  ppm 
reduced  the  yield  of  sugar  beets.  While  there  are  no  sugar  beets  grown 
in  the  project  area  and  the  susceptibility  of  other  plant  species  can  vary 
considerably  from  sugar  beets,  the  1 ppm  level  could  cause  subtle  effects 
on  the  aquatic  environment.  The  effects  of  picloram  contamination  of  water 
could  logically  cause  oxygen  depletion  due  to  reduced  photosynthesis  or 
decaying  plant  material.  This  would  be  synonymous  with  a reduced  carrying 
capacity  for  fish  in  that  stream.  Although  these  effects  are  conjecture 
not  backed  by  research,  I think  that  the  potential  is  great  enough  that 
you  might  include  this  in  your  monitoring  program. 


2 


On  page  121  the  environmental  assessment  states  that  "any  of  the 
endangered  plants  listed  that  occur  within  spot  treatment  sites  will  be 
destroyed  if  exposed  to  the  herbicides,"  There  is  no  indication  of  the 
potential  for  this  to  occur.  There  is  also  no  indication  that  any  pre- 
cautions will  be  taken  to  prevent  it  from  happening.  Because  of  the 
few  endangered  or  threatened  plant  species  that  might  occur,  field  per- 
sonnel should  be  trained  to  recognize  them.  If  any  endangered  or  threat- 
ened species  are  found,  the  field  crew  should  determine  if  it  can  be 
protected  before  continuing  to  spray. 

Sincerely  yours. 


Edward  L.  Steams  r 

State  Program  Manager 
State  Assistance  Section 
Air  and  Hazardous  Materials 


Division 


(1)  J.M.  Hodgson  (1966).  The  effect  of  herbicide  contaminated  irrigation 

water  on  crops.  1966  Meeting  of  the  Weed  Science  Society  of  America,  p.  88. 

cc:  George  Hittle  (Wyom.  Dept,  of  Agriculture,  Cheyenne) 
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UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 
SOIL  CONSERVATION  SERVICE 


P.  0.  Box  2440,  Casper,  Wyoming  82602 


February  12,  1979 


Bureau  of  Land  Management 
Rawlins  District  Office 
P.  0.  Box  670 
Rawlins,  Wyoming  82301 


Dear  Sir: 

My  staff  has  reviewed  the  North  Platte  River  Designated  Weed  Treatment 
Program  Environmental  Assessment  Record  and  we  have  the  following  comment: 

Pages  54-58 

The  soils  writeup  does  not  meet  the  standards  of  the  National  Coopera- 
tive Soil  Survey.  There  are  many  misuses  of  soil  terms  and  inconsis- 
tencies throughout.  Detailed  SCS  soil  maps  covering  this  study  area 
are  available  for  review  in  the  SCS  Saratoga  Field  Office. 


SCS  is  not  listed  as  having  been  consulted  for  any  part  of  this  report. 

We  appreciate  the  opportunity  to  review  this  Environmental  Assessment 
Record. 

Sincerely, 


Page  178 


THE  STATE 

) 


■'  f-yOF  WYOMING 


ED  HERSCHLER 

GOVERNOR 


@ efia  t tment  of  8 n & St  o n m entat  Cu  a / f'/ij 


HATHAWAY  BUILDING 


SOLID  WASTE  MANAGEMENT 
CHEYENNE.  WYOMING  82002 


TELEPHONE  307-777-7752 


MEMORANDUM 


Robert  E.  Sundin 
FROM:  Charles  A.  Porter  ^ 

DATE:  January  17,  1979 


SUBJECT: 


BLJ  Assessment  — Weed  Treatment  Program 
N.  Platte  River  Drainage  in  Carbon  County 


In  reviewing  the  above  Assessment,  our  concern  would  be 
the  herbicide  containers.  Before  the  program  commences, 
parties  should  contact  this  office  and  the  Department  of 
the  proper  disposal  techniques. 


in  the  disposal  of 
the  responsible 
Agriculture  for 


THE  STATE 


OF  WYOMING 


ED  HERSCHLER 
GOVERNOR 


,sJ d )>/  in  i±/)a  /<c  n 


TELEPHONE  307-777-7391 


CHEYENNE.  WYOMING  82002 


HATHAWAY  BUILDING 


February  20,  1979 


Floyd  Ewing,  Area  Manager 
Medicine  Bow  Resource  Area 
Bureau  of  Land  Mgt. 

P.  0.  Box  670 
Rawlins,  WY  82301 

Dear  Mr.  Ewing: 


Enclosed  are  comments  from  the  DEQ  Solid  Waste  Management  Section 


and  the  Water  Quality  Division.  We  appreciate  the  opportunity  to  review 
this  plan  and  submit  comments. 


Very  truly  yours 


Robert  E.  Sundin 
Director 

Department  of  Environmental  Quality 


RES : ak 


Enclosures 


THE  STATE  OF  WYOMING 


ED  HERSCHLER 
GOVERNOR 


) 


%efia'it/menl  of!  &nw<Aonmental  Quality 

Qi'atei  Qualify  %ivtiion 


HATHAWAY  BUILDING 


CHEYENNE.  WYOMING  B2002 

MEMORANDUM* 


TELEPHONE  307  777-7781 


TO: 

FROM: 

DATE: 

SUBJECT: 


Robert  E.  Sundin,  Director 
John  Bauer 

208  Planning  Coordinator 
February  2,  1979 

Proposed  designated  (Noxious)  Weed  Treatment  Program  in 
North  Platte  River  area 


) 


) 


I have  completed  my  review  of  the  proposed  designated  (Noxious) 

Weed  Treatment  Program  in  the  North  Platte  River  area  in  Carbon  County 
and  wish  to  submit  the  following  comments. 

The  proposed  program  area  includes  two  DEQ  designated  Class  I waters 
the  main  stem  of  the  North  Platte  River  and  the  Encampment  River  from 
the  U.  S.  Forest  Boundary  upstream  to  the  Colorado  State  Line  and  nu- 
merous DEQ  designated  Class  II  waters.  The  two  Class  I waters  were  des- 
ignated because  of  their  high  quality,  fishery,  aesthetics  and  recreation- 
al values.  Herbicide  application  would  affect  non-target  plants  (young 
cottonwoods,  willows)  in  addition  to  noxious  weeds  and  consequently, 
reduce  the  scenic  value  of  the  waters  in  the  area  and  impair  the  fish 
habi tat. 

Page  112  states , "Water  contamination  via  any  of  these  routes  (spills, 
run-off,  contaminated  water  storages)  is  not  expected  to  reach  levels 
above  1 ppm  for  any  duration  (<24  hours)  in  the  North  Platte  River  or  its 
tributaries."  This  statement  and  the  following  discussion  in  the  report 
down.plays  the  impacts  on  water  quality.  Chapter  I,  Section  21  of  the 
Wyoming  Water  Quality  Standards  states  that  all  toxic  or  potentially 
toxic  materials  attributable  to  or  influenced  by  the  activities  of  man 
shall  not  be  present  in  any  Wyoming  surface  waters  in  concentrations  or 
combinations  which  would  damaoe  or  impair  the  normal  growth,  function,  or 

reproduction  of  human,  animal,  plant  or  aquatic  life.  The  1 ppm  con- 
centration is  above  the  0.1  mg/1  for  2,4-D  in  EPA's  Quality  Criteria 
for  Water  and  our  Standard.  BLM  is  required  to  meet  the  Wyoming 
Water  Quality  Standards  for  this  program  and  will  be  held  responsible 
for  any  standards  violations. 


The  towns  of  Saratoga,  Rawlins,  Sinclair  and  Encampment  obtain  all 
or  some  of  their  public  water  supplies  from  surface  water  in  the  program 
area.  The  public  should  be  notified  of  this  proposal  and,  upon  program 
implementation,  of  the  dates  of  herbicide  application. 

The  monitoring  program  described  in  the  assessment  should  also 
include  the  public  water  supplies;  results  should  be  sent  to  the  re- 
spective towns  and  to  DEQ. 

DEO  requests  notification  of  all  herbicide  spraying  dates  in  the 
pertinent  program  area. 
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TELEPHONE:  (307)  777-7321  CHEYENNE.  WYOMING  82002 


ED  HERSCHLER 
GOVERNOR 


LARRY  J BOURRET.  COMMISSIONER 


February  13,  1979 

Wyoming  State  Planning  Coordinator 
State  Clearinghouse 
2320  Capitol  Avenue 
Cheyenne,  Wyoming  82002 


BOARD  MEMBERS 
FRANK  LULEY.  LARAMiE 
CLARENCE  REED.  POWELL 
JOHN  EKIUND.  Buffalo 
PETER  WRIGHT  CLARK.  WILSON 
FREO  HAGEMAN.  SHAWNEE 
EO  HERSCHLER.  GOVERNOR 
DR  HAROLD  TUMA.  dean 
COLLEGE  OF  AGRICULTURE 
UNIVERSITY  OF  WYOMING.  LARAMIE 


Dear  Sir: 

I wish  to  comment  on  the  North  Platte  River  Area  Designated  (Noxious)  Weed  Treatment 
Program  Environmental  Assessment  Record  (EAR). 


Page  95  of  that  EAR  indicates  coyotes  in  the  area  live  "primarily  on  rodents  and  deer". 

I believe  the  implication  is  that  coyotes  are  "hunters"  and  that  coyotes  are  killing 
(hunting)  deer.  Are  coyotes  also  hunting  domestic  livestock?  This  issue  deserves  to 
be  fully  explained  and  data  supplied  to  support  the  contention. 

) also  puzzled  by  a statement  in  the  second  paragraph  on  page  95  which  indicates 
L..dx  there  is  a general  rule  that  applies  to  predator-prey  relationships.  It  just  happens 
that  another  DES  on  animal  damage  control  is  currently  being  reviewed  for  cormient  and 
page  78  of  that  DES  discusses  two  schools  of  thought  on  this  rel ationship--then  states  that 
few  studies  exist  and  results  are  inconclusive.  The  FWS  (Fish  and  Wildlife  Service) 
prepared  the  DES.  I suggest  that  coyotes  do  not  control  rodent  populations  and  that  the 
"rule"  on  page  95  is  not  supported  by  data.  The  discussion  also  fails  to  discuss  the 
actions  of  predators,  if  one  type  of  prey  declines. 

I believe  the  information  on  page  95  is  misleading  to  the  reader.  The  "general  rule"  is 
a simplistic  approach  to  a very  complex  situation  and  would  lead  the  unwary  to  believe 
such  interrelationships  are  very  cut  and  dried.  It  seems  that  the  simplistic  approach 
breaks  down  when  as  if  by  some  magic  the  disappearing  prey  suddenly  overcomes  the  ever- 
more-hurigry  predator  and  a prey  population  explosion  occurs. 

I believe  the  EAR  to  contain  enough  flaws  on  page  95  that  the  entire  page  needs  to  be 
reviewed  and  at  least  the  first  two  paragraphs  need  to  be  correctly  written  with  data 
to  support  any  conclusion  drawn. 


Sincerely  yours , 

JJ.  Bourret 

ssioner  of  Agriculture 

LOBjh 
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United  States  Department  of  the  Interior 

FISH  AND  WILDLIFE  SERVICE 


IN  REPLY  REFER  TO: 


FA/SE/Coop  . — Federal — BLM — 
Weed  Control  Project,  So., 
Carbon  Co.,  Wyoming 


AM  ILI.XG  ADDRESS 
Post  Office  Box  2 5 4 Ah 
Denver  Federal  Center 
Denier.  Colorado  80225 


STREET  LOCATION: 

10597  West  Sixth  Avenue 
Lakewood,  Colorado 
Across  From  Federal  Center 
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MEMORANDUM 

To:  State  Director,  Bureau  of  Land  Management 

Cheyenne,  Wyoming 

Acfing 

From:  Regional  Director,  Region  6 

Denver,  Colorado 

Subject:  Section  7 Consultation  Request — Weed  Control;  Carbon  County, 

Wyoming 


This  is  our  official  biological  opinion,  prepared  in  response  to  your 
request  of  May  16,  1978,  for  formal  consultation  on  the  impacts  of 
weed  control  in  Carbon  County,  Wyoming  on  the  endangered  black-footed 
ferret,  peregrine  falcon,  and  bald  eagle.  We  have  conducted  a threshold 
examination  as  prescribed  in  the  Interagency  Cooperation  Regulations  of 
January  4,  1978. 

It  is  our  biological  opinion  that  the  proposed  weed  control  program 
using  Tordon  22K,  Banvel,  and  2,4-D  Amine  on  some  A16  acres  of  BLM  land 
is  not  likely  to  jeopardize  the  continued  existence  of  the  black-footed 
ferret,  peregrine  falcon,  or  bald  eagle.  All  three  chemicals  are  of  low 
toxicity  to  birds  and  other  warmblooded  animals,  and  are  not  accumulative 
as  are  the  hydrocarbons.  When  applied  at  the  specified  dosage  rate,  the 
chance  of  the  concerned  endangered  species  taking  in  a lethal  dose  is 
extremely  small. 

Some  precautions  in  their  use,  however,  are  required.  Both  Tordon  22K 
and  Banvel  are  water  soluble  and  if  allowed  to  enter  bodies  of  water  may 
kill  aquatic  plants.  Banvel  is  toxic  to  fish  and  Tordon  is  persistent 
and  will  carry  over  in  the  soil.  Thus,  care  should  be  taken  not  to  con- 
taminate streams  or  bodies  of  water,  or  apply  these  chemicals  in  areas 
where  they  could  rapidly  be  flushed  by  heavy  rain  into  surface  waters. 
Tordon  22K  is  on  the  EPA  restricted  list,  which  restricts  its  applica- 
tion to  a certified  applicator. 

mX  K conserve 
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Some  esters  of  amine  are  toxic  to  fish;  therefore,  2,4-D  Amine  should  be 
applied  with  precaution  around  surface  waters.  This  herbicide  will  tie 
up  with  the  soil  but  is  non-persistent  and  breaks  down  rapidly.  In  areas 
treated  with  any  of  the  three  herbicides,  livestock  grazing  should  be 
regulated  as  specified  on  the  container's  label. 

This  completes  the  formal  consultation  process  for  the  Carbon  County 
Weed  Control  Project.  We  appreciate  your  cooperation  and  interest  in 


OF  WYOMING 


ED  HERSCHLER 

GOVERNOR 


Wyoming  Sleckeation  <^DC/m/mibbion 


604  EAST  25TH  STREET 


CHEYENNE,  WYOMING  82002 


COMMISSION 
OFFICERS 
REGNALD  BAFFORD 
PRESIDENT 

P O Box  625 
.usk  82225 
DUANE  REDMAN 
VICE  PRESIDENT 

Dubois  8251 3 

E LAWSON  SCHWOPE 
TREASURER 

300  Foyer  Avenue 
Cheyenne  82001 
MEMBERS 
FlOYD  BARTLING 
° O Box  172 
Douglas  82633 
LYLE  BENTZEN 
1001  Pioneer  Road 
Sheridan  82801 
MRS  ROBERT  FRISBY 
2007  Newton  Avenue 
Cody  82414 

MARVIN  HARSHMAN 

1507  West  Spruce 
Rawlins  82301 
JACK  D.  OSMOND 
P 0 Box  216 
Theyne  83127 
ALBERT  PILCH 
1800  Morse  Lee 
Evanston  82930 


JAN  L.  WILSON 

Director 

777-7695 

June  27,  1978 


Mr.  Ronald  J.  Broda 
Environmental  Biologist 
Field  & Lab,  Inc. 

P.  0.  Box  1297 

Fort  Collins,  Colorado  80522 
Dear  Mr.  Broda: 

Thank  you  for  your  letter  amd  maps  sent  to  us  May  22,  1978 
concerning  the  proposed  noxious  weed  control  program  on 
Bureau  of  Land  Management  land.  Because  of  the  illness  of 
Mr.  Ned  Frost,  Chief  of  the  Wyoming  Recreation  Commission's 
Historical  Division  we  have  experienced  a delay  in  processing 
your  letter. 

The  Wyoming  State  Historic  Preservation  Officer  has  reviewed 
your  letter  and  comments  that  clearance  for  the  proposed 
program  is  recommended  with  the  following  stipulations.  If 
it  becomes  necessary  to  do  road  improvements  in  order  to  gain 
access  to  an  area  we  ask  you  to  contact  us  before  any  ground 
disturbance  work  be  undertaken.  We  will  do  a cultural  resources 
reconnaissance  of  the  area  and  route  of  access  at  that  time. 

If  any  objects  are  encountered  that  appear  to  be  of  prehistoric 
or  historic  value,  or  any  monuments  or  markers  are  in  the  areas 
to  be  controlled  we  would  ask  to  be  notified  so  an  evaluation  of 
the  resource  present  could  be  made,  and  any  affect  which  might 
be  adverse  could  be  avoided. 

Sincerely, 


tJan  L.  Wilson,  Director  and 
Wyoming  State 

Historic  Preservation  Officer 

cc:  Mr.  George  Zeimens,  Associate  State  Archeologist 
JLW/mlr 
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Glossary  of  Terms 


Acid  equ i va 1 ent~~The  theoretical  yield  of  parent  acid  from  an  active 
i ngred i ent . 

Act ion(s) --A  generic  term  that  includes  one  or  a group  of  policies,  prac- 
tices, projects,  etc.,  for  which  an  Environmental  Assessment  Record  (EAR) 
is  prepared. 

Act iva tor-- Materials  used  in  a pesticide  formulation  to  increase  the  effec- 
tiveness of  the  toxic  materials  toward  the  target  pest. 

Active  i ngred i ent~~That  part  of  a chemical  compound  directly  responsible 
for  the  control  of  the  specific  pest. 

Acute  Oral  LD  --The  dosage  required  to  kill  50%  of  the  test  animals  when 
given  a single  oral  dose  in  toxicity  studies.  The  dose  is  expressed  by, 
the  weight  of  the  chemical  per  unit  of  body  weight  such  as  milligrams  of 
toxicant  per  kilogram  of  body  weight  of  the  test  animal. 

Acutely  toxi c--Caus ing  death  or  severe  damage  to  an  organism  by  poisoning 
during  a brief  exposure  period,  normally  96  hours  or  less,  although  there 
is  no  clear  line  of  demarcation  between  acute  and  chronic  toxicity. 

Adhes i ve--A  substance  that  will  cause  a spray  material  to  stick  to  the 
sprayed  surface,  often  referred  to  as  a sticking  agent. 

Ad juvants--Any  component  of  a formulation  such  as  wetting  or  spreading 
agents,  stickers,  penetrants,  emulsifiers,  etc.,  which  modifies  the  mixture 
benef ical ly. 

A1 lelopathic--The  ability  of  a living  plant  to  cause  injury  to  another  plant 
by  secreting  a toxic  substance. 

Annua  1 --A  plant  that  completes  its  life  cycle  in  one  year. 

Aquatic  p 1 an ts --P I an ts  that  grow  in  water.  There  are  three  types:  submer- 

gent,  grow  beneath  the  surface;  emergent,  root  below  the  surface  but  plant 
extends  above  the  water;  and  floating. 

B i enn i a I --A  plant  that  completes  its  life  cycle  in  two  years.  The  first 
year  the  seed  germinates  and  the  plant  produces  leaves  and  roots  and  stores 
food  which  is  frequently  referred  to  as  the  rosette  stage.  The  second  year 
it  flowers  and  produces  fruit  and  seed. 

Biological  control --Control  1 i ng  a pest  by  its  natural  enemies  that  may  al- 
ready occur  in  the  area  or  may  be  introduced. 

B i ome--A  major  biotic  community;  natural  groups  of  organisms  characterized 
by  the  occurrence  of  certain  plants  and  animals  that  are  dominant  or  influen 
t i a I . 
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Botanical  name--A  scientific  name  comprised  of  the  genus  and  specific  name. 


Brand  name--The  name,  number,  trade-mark  or  designation  applied  to  an  eco- 
nomic poison  of  any  particular  description  by  the  manufacturer,  distributor, 
importer  or  render. 

Broadcast  appl icat ion--An  application  of  pesticide  over  the  entire  area  or 
field  rather  than  only  to  rows,  beds,  middle  or  individual  plants. 

Broadleaf  plants--Botanical ly  classified  as  dicotyledons.  Plants  have  two 
cotyledon  leaves  in  the  seedling  stage;  true  leaves  are  broad  and  have  net- 
like  or  reticulate  veins. 

Buffer  zone--The  area  between  the  high  water  line  and  a designated  point 
away  from  the  stream  bank. 

Car r i er--The  liquid  or  solid  material  added  to  the  active  ingredient  to 
facilitate  its  preparation,  storage,  shipment  or  field  application. 

Catalyst--A  substance  that  speeds  up  the  rate  of  a chemical  reaction  but  is 
not  itself  altered  throughout  the  reaction. 

Chronically  tox i c-~Caus i ng  death  or  damage  to  an  organism  by  poisoning  dur- 
ing prolonged  exposure,  which,  depending  on  the  organism  tested  and  the  test 
conditions  and  purposes,  may  range  from  several  days  to  weeks,  months,  or 
years . 

Commun i ty~~AI 1 populations  (groups  of  individuals  of  any  one  kind  of  organ- 
ism) in  a given  area. 

Compat ibility-- Refers  to  chemical  compounds  that  can  be  mixed  together  with- 
out detrimentally  affecting  the  performance  of  either. 

Concen  t rat  ion --Refers  to  the  amount  of  active  ingredient  or  acid  equivalent 
in  a given  weight  or  volume  of  a mixture.  Recommendations  and  specifica- 
tions for  concentrations  of  pesticides  are  frequently  given  as  pounds  per 
unit  volume  of  mixture. 

Contami nate--To  alter  or  render  a material  unfit  for  a specified  use,  by 
allowing  the  pesticide  to  come  into  contact  with  it. 

Contributing  factors--Man-made  and  natural  factors,  external  to  the  element, 
that  impact,  change  or  modify  primary  character i st i cs  . 

Con t ro I --Reduc t i on  of  the  pest  problem  to  a point  where  it  does  not  cause 
significant  economic  damage.  * 

Pi  1 uent--Any  liquid  or  solid  material  used  to  dilute  or  carry  an  active  i n- 
gred i ent . 
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Discrete  operat ions--Separate  identifiable  operations  or  parts  which,  in 
the  aggregate  comprise  the  particular  stage  of  implementation  (e.g.,  in  the 
case  of  a road,  the  discrete  operations  in  the  construction  stage  might  be 
clearing,  grading,  and  surfacing). 

Dissolved  sol ids--The  total  amount  of  dissolved  mate r i a l , organ ic  and  inor- 
ganic, contained  in  water  or  wastes.  Excessive  dissolved  solids  make  water 
unpalatable  for  drinking  and  unsuitable  for  industrial  uses. 

Dormantw-Per i od  of  time  in  which  seeds  and  other  plant  parts  do  not  grow 
due  to  natural  causes. 

Dose  (Rate) --The  terms  are  the  same;  however  rate  is  preferred.  They  refer 
to  the  amount  of  active  ingredient  applied  to  a unit  area  regardless  of 
percentage  of  chemical  in  the  carrier. 

Dr i f t-~The  movement  of  air-borne  pesticide  particles  by  air  motion  or  wind 
away  from  the  intended  target  area. 

EC  . --The  concentration  at  which  a specified  effect  is  observed  under  the 
test  conditions  in  a specified  time  in  50  percent  of  the  organisms  tested. 
Examples  of  specified  effects  are  hemorrhaging,  decreased  feeding,  dilation 
of  pupils,  and  altered  swimming  patterns. 

Ecology--The  science  concerned  with  the  interrelationships  of  organisms  and 
their  environments. 

Ecosys tem--A  unit  in  which  the  living  and  the  nonliving  environment  function 
together . 

Errul  si  f iab  1 e concent  rate--A  liquid  formulation  in  which  the  chemical  is  dis- 
solved in  one  or  more  water  insoluble  solvents  such  as  oil  or  benzene  and 
an  emulsifying  agent  is  added.  The  resulting  mixture  can  be  sprayed  using 
water  or  oil  as  a diluent. 

Emulsi f iei — A surface  active  material  that  facilitates  the  suspension  of 
one  liquid  in  another. 

Emu  I s i on --The  suspension  of  one  liquid  as  minute  globules  in  another  liquid 
such  as  oil  dispersed  in  water. 

Env i ronment--AI 1 that  surrounds  an  organism  and  interacts  with  it. 

Env i ronmenta 1 analysis--A  systematic  process  for  consideration  of  environ- 
mental factors  in  land  and  water  management  actions. 

Environmental  assessment  record  (EAR) --Procedure  and  format  for  recording 
environmental  analysis. 

Environmental  components--Genera 1 categories  of  environmental  information: 

( 1 ) non  living,  (T)  TTvTng,  (3)  ecological  interrelationships,  and  (4)  human 
va 1 ues . 
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Env i ronmenta 1 el ements--Subd i v i s ion  of  environmental  subcomponent. 


Env i ronmenta 1 subcomponent--Subd i v i s ion  of  environmental  component. 

Erad i cat ion--Compl ete  elimination  of  the  pest  problem  from  a designated 
area. 

Foliar  appl i cat ion--Appl i cat  ions  of  the  pesticide  to  plant  foliage. 

Formulat ion--A  mixture  containing  the  active  pesticide,  the  carrier, 
diluents  and  other  additives  required  to  made  the  material  ready  for 
appl i cat  ion . 

Granu 1 es-~  Pesticide  formulation  in  which  the  active  ingredient  is  im- 
pregnated on  small  particles  of  a carrier  such  as  clay  or  ground  corn- 
cobs . 

Grass--  Botanical ly,  any  plant  of  the  Gramineae  family.  Grasses  are  char- 
acterized by  narrow  leaves  with  parallel  veins;  by  leaves  composed  of 
blade,  sheath  and  ligule;  by  jointed  stems  and  fibrous  roots;  and  by  in- 
conspicuous flowers  usually  arranged  in  spikelets. 

Hard  water — Generally  defined  as  water  containing  332  ppm  of  calcium 
carbonate.  Water  that  contains  certain  minerals,  usually  calcium  and 
magnesium  sulfates,  chlorides,  or  carbonates,  in  solution  in  sufficient 
amounts  to  cause  the  curd  or  precipitate  instead  of  a lather  when  soap 
is  added.  Very  hard  water  may  cause  precipitates  in  some  pesticide 
sprays . 

Hazard--  The  probability  that  injury  or  detrimental  effects  will  result 
if  a substance  is  not  used  properly. 

Herbaceous  plant--A  vascular  plant  that  remains  soft  or  succulent  and 
does  not  develop  woody  tissue. 

High  volume  sprays--Spray  applications  of  more  than  60  gallons  per  acre 
vol ume. 

High-water  1 i ne--Genera 1 1 y , the  maximum  level  a stream  will  reach  during 
the  spring  run-off  period. 

Human  environment--  That  which  surrounds  and  affects  man. 

Impact--The  results  of  an  action  on  the  environment;  the  impacts  may  be 
primary  (direct)  or  secondary  (indirect). 

Infestation  acre--One  designated  (noxious)  weed  plant  per  acre  constitutes 
an  infested  acre. 

Inert  i ngred i ent--That  part  of  a compound  without  toxic  or  killing  prop- 
erties sometimes  called  the  carrier. 
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Inner  streambank--That  part  of  the  streambank  that  is  between  the  year’s 
obvious  high-water  line  and  the  water  level  at  the  time  of  observation. 


Interdisciplinary  team  approach--A  group  of  specialists  representing 
different  disciplines  working  together  to  identify,  discuss,  and  learn 
more  about  the  various  aspects  of  a common  issue  or  problem;  as  distin- 
guished from  a multi-disciplinary  approach  where  team  members  represent 
their  individual  disciplines,  without  participating  in  group  discussion 
and  analysis  and  where  documentation  is  simply  an  aggregation  of  the  in- 
dividual inputs. 


Invert  emulsion — A mixture  in  which  oil  is  the  continuous  phase  and  water 


is  dispersed  in  it. 


Knapsack  sprayer--A  light  sprayer  constructed  to  fit  the  back  or  be 
carried  by  the  operator. 

Labe  1 — All  written,  printed  or  graphic  matter  on  or  attached  to  pesticide 
containers  as  required  by  law. 

Latent  per iod--Dormant  period. 

Lateral  movement--Chemical  movement  in  a plant  or  in  the  soil  to  the 
side  or  horizontal  movement  in  the  roots  or  soil  layers. 

LCr  --The  concentration  of  a toxicant  which  is  lethal  (fatal)  to  50  per- 
cent of  the  organisms  tested  under  the  test  conditions  in  a specified 
time.  LCj-n  values  are  used  in  inhalation  studies  and  in  many  toxicity 
experiments  with  fish  and  other  wildlife. 

LD,-Q--The  dose  of  a toxicant  that  is  lethal  (fatal)  to  50  percent  of  the 
organisms  tested  under  the  test  conditions  in  a specified  time.  A dose 
is  the  quantity  actually  administered  which  is  the  amount  of  toxicant  in 
a unit  of  test  medium  rather  than  the  amount  ingested  by  or  administered 
to  the  organism. 

Leach i ng--The  downward  movement  of  a substance  in  solution  through  the 
soil. 

Liter  (l)--The  volume  occupied  by  1 kilogram  of  water  at  a pressure  of 
760  mm  of  mercury  and  a temperature  of  4°C.  A liter  is  1.0567  quart. 

Low  volume  spray--A  spray  application  of  5 to  20  gallons  per  acre. 

Low-water  1 i ne--Genera 1 1 y , the  lowest  level  a stream  will  reach  during 
the  late  summer  and  autumn  months. 

Microgram  per  kilogram  (ug/kg)--The  concentration  at  which  a millionth 
of  a gram  (l  microgram)  is  contained  in  a mass  of  1 kilogram.  A kilogram 
is  2.2046  pounds. 


Milligram  per  kilogram  (mg/kg) --The  concentration  at  which  I thousanth 
of  a gram  (1  milligram)  is  contained  in  a mass  of  1 kilogram.  A gram 
contains  1,000  milligrams. 
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Mill jgram  per  liter  (mg/l)--The  concentration  at  which  1 milligram 
(10  35)  is  contained  in  a volume  of  1 liter. 

Minimum  lethal  threshold  concentrat ion--That  concentration  barely  toler- 
ated by  individuals  of  average  resistance  for  indefinitely  prolonged 
exposure. 

Mist  blowei — Spray  equipment  in  which  hydraulic  automization  of  the 
liquid  at  the  nozzle  is  aided  by  an  air  blast  past  the  source  of  spray. 

Necros i s--Death  of  a tissue,  such  as  in  a designated  portion  of  a plant. 

Non-riparian  zone--Land  not  associated  with  streams  or  any  other  natural 
body  of  water. 

Noxious  weed--A  plant  defined  by  law  as  being  especially  undesirable, 
troublesome,  or  difficult  to  control. 

Overall  treatment--Appl icat ion  uniformly  over  the  entire  area. 

Part  per  million  (ppm) — A concentration  at  which  one  unit  is  contained 
in  a total  of  a million  units.  Any  units  may  be  used  (e.g.,  weight, 
volume)  but  in  any  given  application  identical  units  should  be  used 
(e.g.,  grams  per  million  grams  or  liters  per  million  liters). 

ppmw-~Par ts  per  million  per  whole  body  weight. 

Peak  flow--The  maximum  quality  of  water  flowing  at  any  one  time  in  a 
river  or  stream.  Measurement  is  usually  made  in  cubic  feet  per  second 
(CFS)  . 

Penet rants--Wet ting  agents  that  enhance  the  ability  of  a liquid  to  enter 
into  the  pores  of  a substrate. 

Perenn i a 1 --A  plant  that  lives  for  more  than  two  years. 

Pesticide  tol erance--The  amount  of  pesticide  residue  which  may  legally 
remain  in  or  on  a food  crop. 

Phenoxy  herbicide — A family  of  herbicides  with  a molecular  structure  com- 
posed of: 

(1)  An  aromatic  (benzene)  ring; 

(2)  An  oxygen  atom  substituted  for  one  hydrogen  bonded  to  the 
ring; 

(3)  A carboxyl  group  bonded  indirectly  to  an  oxygen  atom,  separated 
from  the  oxygen  atom  by  an  aliphatic  chain  of  one  or  more  car- 
bon atoms; 

(M  Various  constituents  of  a ring. 
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Photosynthes i s--The  process  by  which  carbohydrates  are  manufactured  by 
chlorophy 1 1 -bear i ng  cell  granules  or  chloroplasts  (in  green  plants) 
from  carbon  dioxide  and  water  using  light  as  an  energy  source. 

Phy totox ? c — Poisonous  or  injurious  to  plants. 

Populat ion — A group  of  organisms  of  the  same  species  occupying  a particu- 
lar area. 

Primary  character i st ics--Aspects  of  an  element  that  must  be  known  in  order 
to  understand  the  impact  of  an  action.  They  are  often  the  key  indicators 
of  an  impact. 

ps i --Pounds  per  square  inch. 

Rate--Same  as  dosage.  It  is  the  amount  of  active  ingredient  material 
applied  to  a unit  area  regardless  of  percentage  of  chemical  in  the 
carrier. 

Reentry  i nterva 1 --The  length  of  time  between  the  pesticide  applications 
and  reentry  into  the  field. 

Reg i stered — Pesticides  that  have  been  approved  for  use  by  the  Environ- 
mental Protection  Agency. 

Res idua 1 --A  compound  that  persists  or  continues  to  have  activity  against 
specific  forms  of  plant  and  animal  life. 

Res idue--The  amount  of  a substance  that  is  on  or  in  the  crop  at  the  time 
an  analysis  is  made. 

Residue  tolerance — The  amount  of  pesticide  residue  which  may  legally  re- 
main in  or  on  a food  crop. 

Resi stance--The  degree  to  which  an  organism  may  suppress  or  retard  the 
injurious  effects  of  a pesticide. 

Rh i zome — Underground  root-like  stem  that  produces  roots  and  leafy  shoots. 

Riparian  zone--Land  that  abuts  on  the  banks  of  a stream  or  other  natural 
body  of  water. 

Seedling  stage--Early  stage  of  plant  growth,  technically  prior  to  the 
development  of  a root  system  other  than  the  seed  or  seminal  root. 

Select iv i ty--A  characteristic  of  some  pesticides,  whereby  certain  undesir- 
able species  are  killed  while  others  such  as  crop  plants  or  beneficial 
insects  are  harmed  very  little,  if  any. 

Sens i t i v i ty-~Not  capable  of  withstanding  effects  of  a pesticide. 

Solub? 1 i ty--The  amount  of  a substance  which  will  dissolve  in  a given 
amount  of  liquid  substance. 
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Species--A  subdivision  of  a genus.  A group  of  closely  related  individ- 
uals descending  from  the  same  stock. 

Spot  treatment--The  application  of  a pesticide  to  a selected  individual 
area . 

Spreading  agent — A substance  to  improve  the  setting,  spreading  or  possibly 
the  adhesive  properties  of  a spray. 

Stages  of  implementat i on--D i f f erent  phases  or  stages  which  together  com- 
prise the  total  project  or  action  (e.g.,  survey,  construction,  use,  and 
maintenance  in  the  case  of  rights-of-way  as  a proposed  action). 

Stolon--The  above  ground  runners  or  slender  stems  that  develop  roots, 
shoots  and  new  plants  at  the  tip  or  nodes. 

Surf actant --A  material  used  to  improve  the  emulsifying,  dispersing,  spread- 
ing, wetting  and  other  surface  modifying  properties  of  pesticide  formu- 
lations. 

Suspens i on--A  liquid  in  which  very  fine  solid  material  is  suspended,  but 
not  dissolved. 

Synerg i sm--Compounds  working  together  to  produce  an  effect  greater  than 
the  sum  of  their  individual  actions. 

Systemic--Any  compound  that,  when  absorbed  into  one  part  of  an  organism, 
becomes  distributed  throughout. 

TIL,.  --Med  ian  Tolerance  Limit--The  concentration  of  a test  material  at 
which  just  50  percent  of  the  test  animals  are  able  to  survive  under 
test  conditions  for  a specified  period  of  exposure. 

TL  --Synonymous  with  TL,_„. 

— m 50 

Tol erant-~The  ability  to  withstand  the  effect. 

Tox i c i ty--The  degree  to  which  a substance  is  poisonous. 

Trans  1 oca t ion --The  movement  of  a chemical  from  the  point  of  absorption 
(plant  1 eaves , stems,  or  roots)  to  other  leaves,  buds  or  root  tips. 
Translocation  also  occurs  in  animals  treated  with  certain  pesticides. 

ULV  (Ultra  low  volume)--The  application  of  a pesticide  in  a relatively 
pure  form  without  or  with  very  little  dilution.  Total  volume  rates  are 
usually  1/2  gallon,  or,  less,  per  acre. 

Vapor  drift--The  movement  of  pesticide  vapors  from  the  area  of  applica- 
tion to  other  areas. 

Waiting  period — The  time  interval  (hours  or  days)  between  application 
and  harvest  which  will  insure  conformance  with  residue  tolerances  or 
label  directions. 
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Weed-~A  plant  out  of  place  or  growing  where  not  desired. 


Weed  control --The  process  of  limiting  weed  infestations  so  that  crops 
can  be  grown  profitably  or  other  operations  can  be  conducted  efficiently. 

Weed  erad icat ?on--The  elimination  of  weeds  from  an  area. 

Wetting  agent--A  compound  added  to  a spray  to  cause  the  liquid  to  spread, 
increasing  contact  area  with  plant  surfaces. 
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Site  Specific  Map  Key 

Survey  No.;  weed  species;  herbicide  applied;  method  of  application;  (Acres 
infestation) . 

Weed  Species  Code 


Field  bindweed  (Convolvulus  arvens is)  01 
Canada  thistle  (C i rc i um  arvense)  02 
Leafy  spurge  (Euphorb i a esul a)  03 
Perennial  sowth i st 1 e (Tonchus  arvens is)  04 
Quackgrass  (Agropyron  repens)  05 
Hoary  cress  (whitetop)  (Cardaria  draba  and  Cardar i a pubescens)  06 
Perennial  pepperweed  (Giant  whitetop)  (Lepidium  latifolium)  07 
Ox-eye  daisy  (Chrysanthemum  1 eucanthemum]  08 
Skeleton  leaf  bursage  (F ranser i a d?  scolor)  09 
Russian  knapweed  (Centaurea  repens)  10 
Yellow  toadflax  (Linaria  vulgaris)  11 
Dalmation  toadflax  (Linaria  da lmat i ca)  12 
Scotch  thistle  (Onopordum  acanthium)  13 
Husk  thistle  (Carduus  nutans)  1 1* 
Common  burdock  (Arct i um  mi nus)  15 
Plumeless  thistle  (Carduus  acanthoides)  16 


Herbicide  Appl ied 

A-  Tordon 

a . Liquid 

b.  Granules 

8-  Banvel 

a . Liquid 

b.  Granules 

C-  2,*t-D  Amine 
Method  of  Application 

Method  No.  I-  Ground  units  (liquid  formulation) 

a.  Hand  spray  gun 

b.  Spray  boom 

Method  No.  II-  Hand  sprayers  (liquid  formulation) 

Method  No.  Ill-  Hand  spreaders  (granular  applicator) 

a.  PCB  Spreaders 

b.  Shakers 


A2-1 


APPENDIX  3 


WYOMING  WEED  CONTROL  GUIDE 


APPENDIX  3 


s 


WYOMING 
WEED  CON 
GUIDE  1978 


••  v 


AGRICULTURAL  EXTENSION  SERVICE 
UNIVERSITY  OF  WYOMING,  LARAMIE 


A3-1 


CONTENTS 


Wyoming  Weed  Control  Guide  1978  A3-3 

Control  of-Perennial  Weeds A3-*+ 

Poisonous  plants  A3-11 

Rangeland,  pastures  A3-12 

Undesirable  woody  species  A3-13 

Fenceline,  roadside,  waste  areas  A3-l^ 

Herbicide  Glossary  A3-13 

Calibrating  a Sprayer  A3-25 

Conversion  Tables  A3-26 

Conversion  Table  for -Pesticides  on  an  Acre  Basis  . . A3-27 

Conversion  Table  for  Dry  Formulations  A3-28 

Conversion  Table  for  Liquid  Formulations  A3-27 

Daily  Work  Order A3-30 

Admission,  employment,  and  programs  of  the  University  of  Wyoming 
are  offered  to  all  eligible  people  without  regard  to  race,  color, 
national  origin,  sex,  religion,  or  political  belief. 

Issued  in  furtherance  of  Agricultural  Extension  Work,  acts  of 
May  8 and  June  30,  191^,  in  cooperation  with  the  U.S.  Department 
of  Agriculture.  Neal  W.  Hilston,  Dean  and  Director,  Agricultural 
Extension  Service,  University  of  Wyoming,  Laramie,  82071.  2-78-6M-11 


WYOMING  WEED  CONTROL  GUIDE  1978 


AUTHORS:  H.  P.  Alley,  professor  of  weed  science  and  Extension  weed  science  specialist,  A.  F.  Gale,  Assoc. 

professor  of  Agr.  Extension  and  pesticide  specialist,  and  N.  E.  Humburg,  Asst,  professor  of 
weed  science. 


Th  cultural  and  chemical  recommendations 
for  controlling  weeds  are  based  on  results  of  exper- 
iments and  field  demonstrations  in  Wyoming. 

At  publication  time,  the  chemicals  recom- 
mended were  registered  for  use  as  described  in  the 
latest  edition  of  the  EPA  Summary  of  Registered 
Agricultural  Pesticide  Chemical  Uses,  a compila- 
tion of  agricultural  pesticide  chemical  uses  regis- 
tered with  the  Environmental  Protection  Agency. 
It  is  illegal  to  use  herbicides  other  than  for  those 
uses  designated  on  Federal  or  State  labels. 


READ  THE  LABEL! 


Use  chemicals  only  as  recommended  on  the 
label.  Follow  instructions  exactly  as  outlined. 
Be  sure  to  notice  all  warnings  and  cautions. 


RESIDUES 


Recommendations  and  uses  of  chemicals  are 
based  on  the  best  information  currently  available 
for  each  herbicide  listed.  If  followed  carefully, 


they  should  result  in  satisfactory  control  and 
should  not  leave  residues  that  will  exceed  estab- 
lished tolerances.  Use  only  on  crops  for  which 
tolerances  are  specified. 

To  avoid  excessive  residues  on  harvested  crops, 
carefully  follow  recommended  dosage  levels,  num- 
bers of  applications,  and  minimum  intervals  be- 
tween applications  and  harvest. 

Some  crops  will  be  ruled  out  for  forage  use  the 
same  year  that  certain  chemicals  are  applied.  The 
tables  show  the  chemicals  in  this  class.  The  tables 
also  show  chemicals  listed  for  use  on  non-cropped 
areas. 

The  USER  IS  RESPONSIBLE  for  chemical 
residues  on  his  own  crop  as  well  as  for  problems 
caused  by  drift  or  soil  contamination  from  his 
property  to  other  properties  or  crops. 

' To  simplify  this  information,  it  is  sometimes 
necessary  to  use  trade  names  of  products  or  equip- 
ment. No  endorsement  of  named  products  is 
intended,  nor  is  criticism  implied  of  similar  prod- 
ucts which  are  not  mentioned. 
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'Refers  to  pounds  of  active  ingredient  or  acid  equivalent  unless  otherwise  stated. 
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Refers  to  pounds  of  active  ingredient  or  acid  equivalent  unless  otherwise  stated. 
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IOCOW1ED 

O When  in  early  bud  stage  Dry  growing  conditions  adversely  affect  control  re- 

2;4*D  ester  * suits.  Do  not  graze  dairy  animals  on  treated  areas 

within  7 days  after  treatment. 
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Chem  Hoe  propham  Pittsburg  4 lb /gal  FI.  Chem  Hoe  was  formerly  IPC  which  belongs  to  the  carba- 

Plate  15%  Gran  . mate  group  of  chemicals.  Used  for  downy  brome  control 

Glass  in  alfalfa. 
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Eptam  EPTC  Stauffer  7 lb /gal  EC  A preplant  soil  incorporated  herbicide  for  grass  and 

certain  broadleaf  weeds  in  corn,  legumes,  sugar  beets 
and  many  horticultural  crops. 
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Kuron  • silvex  Dow  4 lb/gal  EC  Similar  to  2,4,5-T.  Used  to  control  chickweed  in  lawns 

2,4,5TP  Amchem  and  prickly  pear  cactus  on  rangelands. 
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CALIBRATING  A SPRAYER 


Too  often,  sprayers  are  not  calibrated  proper- 
ly. This  results  in  poor  weed  control  or  even 
over  application  which  injures  crop  plants.  Cor- 
rect application  is  one  factor  which  the  operator 
can  control.  It  is  essential  that  the  liquid  applied 
per  acre  be  known  so  that  the  proper  amount  of 
chemical  can  be  included  in  that  specified  volume 
of  liquid  and  so  proper  application  can  be  made. 

BOOM  SPRAYERS 

Step  1.  Determine  the  effective  boom  width.  This 
is  the  width  of  the  spray  pattern  on  the 
ground. 

Step  2.  Calculate  the  distance  the  sprayer  must 
travel  to  cover  one  acre  by  dividing  effec- 
tive boom  width  into  square  feet  per  acre. 
The  distance  necessary  to  spray  an  acre 
usually  takes  too  much  time  to  measure. 
The  common  practice  is  to  reduce  the  area 
sprayed  to  a fraction  of  an  acre:  1/6,  Vi, 
etc. 

Step  3.  Fill  the  supply  tank  to  an  easily  deter- 
mined point..  Adjust  the  pressure  (35  to  40 
psi  for  most  uses).  Adjust  the  tractor  speed 
to  3 to  4 mph  (or  whatever  speed  you  plan 
to  use  in  the  field).  It  is  best  to  make  trial 
runs  to  adjust  speed  and  pressure  Spray 
the  measured  distance. 

Step  4.  Carefully  measure  water  required  to  refill 
the  supply  tank  to  the  determined  point 
Make  two  or  three  calibration  runs  to  be 
sure  the  sprayer  is  applying  the  same  vol- 
ume each  time.. 

Step  5.  Multiply  the  number  of  gallons  required 
to  fill  the  supply  tank  by  the  reciprocal  of 
the  fraction  of  an  acre  sprayed  (the  re- 
ciprocal of  1/6  is  6,  1 '4  is  4,  etc.)  to  obtain 
the  sprayer  rate  in  gallons  per  acre  at  the 
speed  and  pressure  used. 

Example  (Sprayer  with  20-foot  boom) 

Step  A.  43,560  (sq.  ft. /A)  = 2178  feet  necessary 
20  (effective  to  travel  to  cover 
boom  width)  one  acre 
Vi  of  2178  = 544  feet  to  cover  Vi  acre. 

Step  B.  10  gallons  of  water  required  to  refill  sup- 
ply tank. 

Step  C.  10  x 4 - 40  gallons  per  acre  sprayed 

Step  D.  To  each  40  gallons  of  water  in  s_:  ,:!y 
tank,  add  the  number  of  pints,  quarts,  gal- 
lons, or  pounds  of  chemical  needed  to  ob- 
tain the  recommended  application  rate. 


HAND  OR  KNAPSACK  SPRAYER 

Step  1 Mark  out  one  square  rod  (16‘/2  ft.  x \6'/j 
ft). 

Step  2.  Put  two  quarts  of  water  in  spray  can. 

Step  3.  Pump  sprayer  to  35  to  40  pounds  pressure 
if  it  has  a pressure  gauge.  If  not,  count 
number  of  strokes  used  to  pump  up  the 
spray  can. 

Step  4.  Spray  the  square  rod,  walking  the  same 
speed  you  plan  to  use  in  the  field  or  yard. 

Step  5.  Measure  the  water  remaining  in  the  spray 
can  and  subtract  this  from  the  original 
two  quarts. 

Step  6.  Compute  the  rate  of  spray  per  acre  by  the 
following  formula:  Gallons  per  acre  = 

amount  sprayed  out  (in  pints)  x 20. 

Example 

You  find  you  sprayed  two  pints  on  the  square 
rod 

2 x 20  = 40  gal. /A 

You  now  know  what  rate  of  water  you  are 
applying  per  acre.  But  how  much  chemical  do  you 
add  to  each  gallon  of  water'’ 

If  the  application  rate  calls  for  one  Do.und  of 
2,4-D  per  acre  and  you  have  a. four  pound  per  gal- 
lon active  material,  here  is  how  you  mix. 

If  we  have  four  pounds  active  per  gallon,  there 
is  one  pound  per  quart.  There  are  946  cc  per 
quart  and  160  square  rods  per  acre. 

160  - 946  - 5.9  cc  required  to  equal  one 
pound  per  acre  This  amount  of  chemical 
would  be  added  to  each  quart  of  water. 

HIGH  PRESSURE,  SINGLE  NOZZLE  SPRAYER 

Step  1 Measure  an  area  I6V2  x 161  i-  feet  (one 
square  rod). 

Step  2.  Set  sprayer  at  desired  pressure  and  spray 
pattern. 

Step  3.  Determine  the  time  (in  seconds)  it  takes 
to  thoroughly  spray  the  measured  area. 

Step  4 Spray  into  a container  for  the  same 
■ amount  of  time  required  to  spray  the 
square  rod. 

Step  5.  Determine  the  amount  of  spray  in  quarts 
and  multiply  by  160  (160  sq.rd./A)  and 
divide  by  4 (4  qt  gal.) 

Example 

4 quarts  recovered;  4 x 160  - 640  qt  /a 
640  - 4 - (1M  gal. /A). 
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CONVERSION  TABLES 


The  following  tables  can  be  used  to  determine 
the  amount  of  pesticide,  liquid  or  dry  formulation, 
needed  per  unit  area  to  give  the  rate  recommend- 
ed for  effective  control. 

LIQUID  CONVERSION  FACTORS 

1 gallon  equals  4 quarts  or  8 pints  or  3785  c.c.*  or 
128  fluid  ounces 

1 quart  equals  2 pints  or  4 cups  or  946  c c.  or  32 
fluid  ounces 

1 pint  equals  2 cups  or  473  c.c.  or  16  fluid  ounces 

1 cup  equal  16  tablespoons  or  236.5  c.c.  or  8 fluid 
ounces 

1 tablespoon  equals  3 teaspoons  or  15  c.c.  or  l/z 
fluid  ounces 

WEIGHT  CONVERSION  FACTORS 

1 pound  equals  16  ounces,  or  454  grams 
1 ounce  equals  28.4  grams 
*c.c.  = cubic  centimeter 

PLOT  SIZE  FACTORS 

1 rod  equals  16.5  feet 

1 square  rod  equal?  16.5  x 16.5  feet  or  272  square 
feet 

\ 

1 acre  equals  160  square  rods 
1 acre  equals  43,560  square  feet 

APPLICATION  FACTORS 

1 cup  per  square  rod  = 10  gallons  per  acre 
1 pint  per  square  rod  = 20  gallons  per  acre 
1 quart  per  square  rod  = 40  gallons  per  acre 
1 gallon  per  square  rod  = 160  gallons  per  acre 
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Conversion  Table  for  Pesticides 
on  an  Acre  Basis 


Amount  of  Chemical  Recommended  in  Pounds  Active  Material  Per  Acre 
Formulation  1/8  Vi  V4  lj  IK  2 2V*  3 

Amount  of  Formulation  Needed  to  Obtain  the  Above  Rates  of  Application 


10%-12%  1 pt.  1 qt.  2 qt.  3 qt.  1-gal.  I IV*  gal.  2 gal.  2V*  gal.  3 gal. 

(Contains  1 lb. 

active/gal.) 


15%-20% 
(Contains  2 lb. 
active/gal.) 

1/3  qt. 

2/3  qt. 

l-l/3qt.2qt. 

2-2/3 

it.,  1 gal. 

1-1/3  gal.  1-2/3  gal. 

2 gal. 

25% 

(Contains  2 lb. 

V*  pt. 

1 pt. 

1 qt. 

3 pt. 

2 qt. 

3 qt. 

1 gal.  5 qt. 

IV*  gal. 

active /gal.) 

45%-50% 
(Contains  4 lb. 
active/gal.) 

Vi  pt. 

Vi  pt. 

1 pt. 

IV*  pt. 

1 qt. 

3 pt. 

2 qt.  5 pt. 

3 qt. 

60%-65% 
(Contains  6 lb. 
active/gal.) 

1/6  pt. 

1/3  pt. 

2/3  pt. 

1 pt. 

1-1/3  pt.  1 qt. 

2-2/3  pt.  3-1/3  pt. 

2 qt.  - 

5%  Wettable  Powder 

2V*  lb. 

51b. 

101b. 

151b. 

20  lb. 

30  lb. 

40  lb.  50  lb. 

601b. 

25%  Wettable  Powder 

Vi  lb. 

1 lb. 

21b. 

3 lb. 

41b. 

61b. 

8 lb.  10  lb. 

121b. 

40%  Wettable  Powder 

5 oz. 

10  oz. 

1 */«  lb. 

1-7/8  lb. 

2 Vi  lb. 

3%  lb. 

5 lb.  6 Vi  lb. 

7 V*  lb. 

75%  Wettable  Powder 

1/6  lb. 

1/3  lb. 

2/3  lb. 

1 lb. 

1-1/3  lb.  21b. 

2-2/3  lb.  3-1/3  lb. 

41b. 

80%  Wettable  Powder 

2Vi  oz. 

5 oz. 

5/8  lb. 

15/16  lb 

1V4  lb. 

1-7/8  lb. 

2V4  lb.  3-1/8  lb. 

3V4  lb. 

Example:  To  apply  1 lb. /A  of  the  4 lb. /gal.  material  it  would  require  1 qt.  of  this  formulation  for  each 
acre  sprayed. 
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Conversion  Table  for  Dry  Formulations 


Per  1000  square  feet 


Rate 

desired 

lh./A 


1 

2 

3 

4 


5 

6 

7 

8 
9 

10 


Concentration  of  Active  Ingredients  in  Formulation 
100%  90%  80%  75%  70%  60%  50%  I 40%  30%  25%  20%  10%  5% 


10 

21 

31 


(Grams  of  formulation  per  1000  square  feet) 


12  13 

23  26 


35 


42  46 


39 

52 


14  15 

28  30 

42  45 

56  60 


17 

35 

52 

69 


21 

42 

63 

83* 


52 

58 

65 

69 

74 

87 

104 

63 

69 

78 

83 

89 

104 

125 

73 

81 

91 

97 

104 

121 

146 

83 

93 

104 

111 

119 

139 

167 

94 

104 

117 

125 

134 

156 

187 

104 

116 

130 

139 

149 

174 

208 

To  treat  a 1000  sq. 

ft.  area  at  the  rate  of  4 lb./. 

26 

35 

42 

• 52 

104 

208 

52 

69 

83 

104 

208 

417 

78 

104 

125 

156 

312 

625 

104 

139 

167 

208 

417 

833 

130 

174 

208 

260 

521 

1040 

156 

208 

250 

312 

625 

1250 

182 

243 

292 

364 

729 

1460 

208 

278 

333 

417 

833 

1670 

234 

312 

375 

469 

937 

1870 

260 

347 

417 

521 

1040 

2080 

ing  50%  active  ingredient,  use  83  grams  of  the  50%  formulation  in  the  amount  of  carrier  your 
application  equipment  is  applying  per  unit  area  (1000  sq.  ft  ). 
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Concentration  of  Active  Ingredients  in  Formulation 
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Example:  To  spray  a 1000  sq.  ft.  area  at  the  rate  of  5 Ib./A  active  ingredient  using  a formulation  containing  4 lb. /gal.  active  ingredient, 
use  109  c.c.  or  TV*  tablespoons  of  the  4 lb. /gal.  formulation  in  the  amount  of  carrier  your  application  equipment  is  applying 
per  unit  area  (1000  sq.  ft.). 


W.D.A.  33 

— rrr~ 


' COUNTY  WEED  AND  PEST  CONTROL  DISTRICT 

DAILY  WORK  ORDER  

(Name  of  Q^veratori*  lAddreua,  Zip  CbcWP 

Name  of  Pestis)  Ctmffjdity*  ______ 

•Location  T.  R.  _ Sec.  Other  (spec.)  

Lard  Status:  Private  QJ  State  P]  Fed.  Other  j_J 

CUSTQMER(s)  NOTIFICATION  (•  Information  required  for  restricted  use  pesticide*) 

1.  Pesticide (8)  to  l*  applied* 

2.  Residue  hazards* 

3.  Re-entry  period* 

4.  Waiting  periods*  

Custrmor  notified  prior  to  iiivlicaticn:  [_'  wiLilly  oi  l..  wr^-ten  font! 

Custan«*rs  signature Unto 

AHYlii  EtR/OV'U 


Apptox.  TYmp.  - Air* 

Soil 

WmJ  velocity* 

Wind  -Hr.* 

Mrlnt  |vt>  humidity 

IVtM  Hotel 

Wt*>tjw»r 

Soli  type 

Soil  moist  ore* 

Moist  uro  depth 

Rate  of  application/JW* 

Carrier 

Tt>tal  mixture/ he 

Total  No.  <v.Trtfi  treated 

Total  amt . [»•».* 

icide  usnd* 

Brand  rvum>  of  pesticide  used* 

Tune:  Start 

Stof 

.Hi  1 «age : Tb 

From 

Remarks 

At^licatar 

note* 

(Signature) 

Recheekrc!  by 

F-stiunte  kill% 


Rerrarka 

(Whit*  copy  retained  by  District)  (Yellow  copy  to  W.D.A.)  (Pink  copy  to  customer) 
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APPENDIX  k 


RESEARCH  IN  WEED  SCIENCE 


APPENDIX  k 


RESEARCH  IN  WEED  SCIENCE  - 

1977 

Harold  P.  Alley  & Neil  E.  Humburg  U 

The  information  and  data  reported  herein  are  a compilation  of  field  re- 
search and  demonstrational  plots  established  throughtout  Wyoming  to  evaluate 
herbicides  and  crop  and  weed  tolerances  under  varied  Wyoming  climate,  soil 
and  farming  operations. 

The  data  have  been  accumulated,  analyzed,  and  published  for  record  and 
informational  purposes  and  used  by  commercial  concerns,  weed  science  per- 
sonnel, cooperators.  University  extension  agents  and  others  interested  in  the 
performance  of  various  herbicides,  combinations  or  both  under  WTyoming  soil 
and  climatic  conditions. 

This  report  does  not  imply  weed  control  suggestions  or  herbicide  reg- 
istration  for  the  uses  where  evaluated.  Information  regarding  use  clear- 
ances and  restrictions  for  specific  herbicides  can  be  obtained  from  the 
Wyoming  Weed  Control  Guide,  published  annually  by  the  Agricultural  Extension 
Service,  University  of  Wyoming. 


1/  The  data  and  summaries  contained  herein  were  complied  by  Dr.  H.  P. 
Alley  and  Dr.  N.  E.  Humburg  with  assistance  in  establishing  and  securing 
field  data  from  Dr.  A.  F.  Gale,  Pesticide  Specialist,  Jerry  Costel,  Supt., 
Sheridan  Agricultural  Substation,  and  Graduate  Students,  Tom  Schwartz,  Rod 
Lym  and  Technician  Walt  York. 

2/  Professor  of  Weed  Science  and  Extension  Weed  Specialist,  and  Asst. 
Professor  of  Weed  Science,  respectively.  The  ranking  of  the  author's  names 
does  not  imply  senior  or  junior  author;  the  publication  is  a joint  effort. 
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PERENNIAL  AND  RANGELAND  WEED  CONTROL 


SECTION  I - PERENNIAL  WEEDS 

Herbicide  effectiveness  upon  four  perennial  designated  weeds  is  re- 
ported and  discussed  in  this  section.  All  herbicides  were  applied  with  a 
3-nozzle  knapsack  unit  in  a total  volume  of  AO  gpa  water,  unless  specified 
otherwise  in  the  corresponding  tables.  Plots  were  one  sq  rd,  randomized 
with  three  replications.  Percentage  weed  control  and  other  evaluations  were 
determined  by  visual  estimates  approximately  1,  2 or  3 years  following 
treatments.  Data  accumulated  are  included  in  the  following  tables. 

CANADA  THISTLE  - RAILROAD  RIGHTS-OF-WAY.  Sheridan  County.  (Table  28). 

Plots  were  established  on  the  CB  & Q railroad  rights-of-way  to  a heavy 
infestation  of  Canada  thistle  on  June  15,  1976,  to  compare  the  effectiveness 
of  several  granular  formulations  of  picolinic  acid  with  other  herbicides. 

The  Canada  thistle  was  in  the  pre-bud  stage,  24  to  30  inches  tall  at  time  of 
treatment.  The  plot  area  received  1.1  inches  of  precipitation  one  day 
following  treatment. 

Granular  Formulations  of  Picolinic  Acid 

M-3864  - is  a 5%  machine  protruded  material  which  was  not  uniform  in 
size,  therefore  resulted  in  uneven  distribution  of  the  material.  Early 
evaluations  1 and  2 months  following  application  indicated  very  little 
immediate  activity  to  the  Canada  thistle,  flowering  was  not  arrested  and 
new  thistle  growth  was  evident  within  2 months.  At  rates  of  application 
of  1 and  2 lb/A  ai  only  a 50%  reduction  in  Canada  thistle  stand  was  evident 
1 year  after  treatment. 

M-4190  - is  a 2%  ammonium  sulfate  impregnated  granule  which  is  not  uni- 
form in  size,  powdery  and  easy  flowing.  This  material  stopped  the  Canada 
thistle  flowering  within  1 month  of  treatment  with  new  growth  being  evident 
within  2 months.  There  was  no  apparent  stand  reduction  of  Canada  thistle 
1 year  following  treatment. 

M-4188  - is  a 2%  Borax  KMB/Dow  granule  which  is  approximately  the 
consistency  and  size  of  sugar.  This  formulation  gave  similar  results  as 
the  ammonium  sulfate  granule;  it  stopped  flowering  within  a month  of  treat- 
ment with  new  growth  within  2 months  and  no  apparent  reduction  in  stand  1 


year  following  application. 

M-4189  - is  a 2%  Borax  USB/Dow  granule  which  at  the  2 Ib/A  rate  gave  a 
45%  reduction  in  Canada  thistle  stand  and  showed  good  activity  1 and  2 
months  following  application. 

M-2834  - is  a 2%  granule  very  similar  to  Tordon  Beads  only  lighter  in 
color  and  easier  to  see  on  the  ground.  This  formulation  exhibited  good 
early  activity  and  gave  a 95%  reduction  in  Canada  thistle  stand  at  the  one 
year  evaluation  date. 

Tordon  22K  and  Tordon  212  were  the  most  effective  treatments  included  in 
the  trial.  Although  new  growth  was  evident  at  the  early  evaluation  dates, 

both  Tordon  22K  at  2 lb/A  ai  and  Tordon  212  at  1 gal/A  gave  100%  reduction 

\ 

in  Canada  thistle  stand  after  1 year. 

Dowco  233  (formulations  M-3724  and  M-4021)  - both  at  2 and  4 lb/A  ai 
did  not  exhibit  the  effectiveness  of  either  the  Tordon  22K  or  Tordon  212 
formulations.  At  4 lb/A  ai  M-3724  resulted  in  a 95%  reduction  in  stand. 

Uoedmaster  - a mixture  of  1 lb  of  Banvel  + 3 lb  of  2,4-D/gal  at  2 gal/A 
resulted  in  an  80%  reduction  in  Canada  thistle  stand;  however,  new  growth 
was  common  on  treated  plots  1 year  following  treatment. 

Vel  4Q27  - at  the  8 lb/A  ai  treatment  gave  85%  control  of  the  thistle 
but  also  killed  all  the  grass  growing  on  the  treated  area. 

Roundup  at  the  2 and  4 lb/A  ai  rate  per  acre  was  not  effective  in  reducing 
the  Canada  thistle  stand;  a maximum  of  a 55%  reduction  with  the  4 lb/A  ai 
rate. 

CANADA  THISTLE  - Platte  Countv.  (Table  29). 

Plots  were  established  September  2 and  30,  1976,  to  mature  plants.  The 
soil  was  a sandy  loam  - 68%  sand,  25.6%  silt,  6.4%  clay,  8.4%  O.M.  with  a 
7.5  pH.  Percentage  control  evaluations  were  made  on  May  23  and  June  26, 

1977,  approximately  8 and  10  months  following  application. 

Banvel  at  4 and  6 lb/A,  Dowco  290  (M-3927)  at  1.5  and  3 lb/A;  Tordon  212 
at  0.5,  1 and  2 gal/A,  and  Tordon  10K  at  1 and  2 lb/A  ai  were  the  most 

effective  treatments  resulting  in  93%  to  100%  control  10  months  following 

treatment.  There  were  indications  that  the  Tordon  10K  formulation  was  more 
effective  at  the  later  date  of  evaluation  than  at  the  earlier  date.  Recovery, 

reinfestation  or  both  was  apparent  on  the  Weedmaster,  M-4021,  2,4-D  amine,  and 
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Roundup  treatments.  Vel  4207  was  very  damaging  to  the  associated  grass 
common  to  the  area,  especially  at  the  higher  rate  of  application.  Krenite 
exhibited  some  early  activity  but  showed  no  promise  as  a Canada  thistle  herbi- 
cide as  indicated  in  these  tests. 

FIELD  BINDWEED.  Platte  County.  (Table  30). 

Several  herbicides  will  result  in  immediate  activity  and  initial  reduction 
in  vegetative  growth  of  field  bindweed.  The  problem  is  obtaining  and  main- 
taining control  for  extended  periods  without  reinfestation,  recovery  or 
both  of  the  bindweed  on  treated  areas.  With  plots  established  in  1975  and 
evaluated  in  1976  and  1977  the  initial  control  and  the  lack  of  longevity  of 
control  is  evident.  Of  the  32  treatments,  Banvel  at  8 lb/A  and  Vel  4207  at 
8 lb/A  were  the  only  treatments  resulting  in  90%  reduction  in  bindweed  stand 
1 year  after  treatment.  These  two  treatments  were  considerably  less  effec- 
tive after  2 years. 

f LEAFY  SPURGE.  Sheridan  County.  (Table  31). 

Leafy  spurge  is  probably  the  most  difficult  of  the  perennial,  designated 
weeds  to  control  and  could  be  the  most  serious  threat  to  croplands  and 
rangelands  in  Wyoming.  The  acreage  infested  is  increasing  yearly  with  new 
and  larger  areas  being  reported. 

Evaluation  of  plots  established  in  1975  and  evaluated  in  1976  and 
1977  indicated  that  only  Tordon  22K  and  Tordon  212,  at  the  rates  applied, 
gave  90%  or  greater  reduction  of  the  leafy  spurge  stand  1 year  following 
application  and  the  only  treatments  that  showed  residual  activity  resulting 
in  any  leafy  spurge  reduction  2 years  following  treatment. 

Even  though  good  early  control  can  be  obtained  with  Banvel,  heavy 
rates  of  2,4-D,  and  Roundup,  follow-up  treatments  will  be  essential  to  re- 
duce the  infestation  or  maintain  control. 

RUSSIAN  KNAPWEED  - Albany  County.  (Table  32). 

Plots  were  established  July  9,  1974,  and  percentage  control  evaluations 
made  in  1975,  1976  and  1977  to  determine  longevity  of  control. 

Tordon  212  at  2 qt  and  1 gpa,  Dowco  290  (M-3724)  at  0.75,  1.5  and 
3 lb/A,  and  the  combination  of  Dowco  290  + 2,4-D  (M-3785)  at  0.25  + 0.5, 
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0.25  1,  and  0.5  + 2 lb 'A  showed  100":  control  of  Russian  knapweed  3 years 

following  treatments.  The  percentage  control  obtained  with  Banvel  at  2 
and  4 Ib/A  decreased  the  second  year  after  treatment  but  remained  about  the 
same  after  3 years.  Weednaster , at  the  rates  applied,  did  not  show  any 
control  after  1 year.  The  initial  control  obtained  with  Roundup  was  com- 
plete as  evidenced  by  limited  reinfestation  2 and  3 years  following  appli- 
cation. 

RUSSIAN  KNAPWEED  - Converse  County.  Richard  Cross  Ranch.  (Table  33). 

The  experimental  site  was  on  undisturbed  rangeland  which  was  heavily 
infested  with  Russian  knapweed  in  the  pre-bud,  12  to  18-inch  growth  stage 
at  time  of  treatment,  June  12,  1975.  Control  evaluations  were  made  June  22, 
1976,  and  June  16,  1977,  1 and  2 years  following  treatment. 

Tordon  22K  and  Tordon  212  resulted  in  complete  elimination  of  Russian 
knapweed  1 and  2 years  following  treatment.  The  perennial  grass  on  the  plots 
treated  with  the  2 lb/A  rate  of  Tordon  22K  exhibited  prostrate  growth  even 
after  2 years. 

Dowco  290  (M-3972)  at  the  1 and  2 lb/A  application  rate  was  as  effective 
as  Tordon  22K  and  Tordon  212  with  an  apparent  advantage  of  not  causing  any 
prostrate  growth  or  phy totoxicity  to  the  associated  grass  species. 

Weedmaster,  Dowco  233  (H-3724)  and  2,4-D  were  not  effective  in  reducing 
the  Russian  knapweed  stand. 

RUSSIAN  KNAPWEED  - Fremont  County  - Ron  Cunningham  plots.  (Table  34). 

The  plots  were  established  by  Ron  Cunningham  to  compare  the  effectiveness 
of  Dowco  290  (M-3972)  with  Banvel,  Tordon  22K  and  heavy  rate  of  2,4-D  for 
Russian  knapweed  control.  At  time  of  evaluation  August  9,  1977,  1 year 
following  application,  all  treatments  except  the  heavy  rate  of  2,4-D  amine 
gave  98%  or  greater  kill.  Again,  as  in  other  trails,  Dowco  290  (M-3972) 
did  not  cause  the  prostrate  growth  of  grass  evidenced  where  Tordon  22K 
was  applied. 

In  summary,  from  the  plots  established  and  evaluated  over  the  past  3 
years,  one  would  conclude  that  either  of  the  formulations  of  picolinic  acid 
(Tordon  22K  or  Tordon  212)  could  be  utilized  at  the  low  rate  of  1 lb/A  ai  to 
eliminate  Russian  knapweed.  Banvel  and  Weedmaster  will  give  early  control; 
however,  reinfestation,  recovery  or  both  is  common  within  2 to  3 years. 


indicating  less  soil  persistence  than  picolinic  acid.  The  Dowco  290 

(M-3972)  is  outstanding  on  Russian  knapweed  and  has  the  advantage  over 
Tordon  22K  and  Tordon  212  of  not  causing  the  prostrate  growth  of  the  grass. 

SECTION  II  - RANGELAND . 

SNAKEWEED  CONTROL  DEMONSTRATION.  Pat  Price  Ranch.  Weston  County. 

(Table  35) . 

One-acre  demonstration  plots  were  on  heavily  infested  range  near  New- 
castle, Wyoming  June  19,  1975,  and  evaluated  for  control  in  1976  and  1977. 
The  treatments  were  applied  with  a truck-mounted  spray  unit  in  a total 
volume  of  20  gpa  water. 

Tordon  212  at  1 qt/A  (0.25  picolinic  acid  + 0.5  lb  2,4-D/A)  resulted 
in  100%  control  which  has  been  maintained  for  2 years.  The  2,4-D  LVE 
treatment  at  2 lb/A  gave  80%  control;  however,  there  were  snakeweed  escapes 
1 year  following  treatment  and  recovery,  reinfestation  or  both  after  2 years 
Silvex  was  not  an  effective  treatment. 

SNAKEWEED  CONTROL  - NEW  HERBICIDES.  Albany  County.  (Table  36). 

A replicated  series  of  plots  were  established  June  19,  1974,  utilizing 
new  compounds  El-103,  Weedmaster  and  Dowco  233  (M-3724)  in  comparison  with 
Tordon  212,  Silvex  and  2,4-D  amine. 

El-103  (Spike)  did  not  show  activity  on  snakeweed  until  2 years  after 
application  at  which  time  the  2,  3 and  4 lb/A  rates  gave  near  complete 
control.  At  the  rates  applied,  which  was  necessary  for  adequate  control, 
El-103  was  very  damaging  to  the  associated  grass  species,  reducing  the 
stand  50  to  85%.  Tordon  212  at  0.5  gal/A  was  the  outstanding  treatment 
resulting  in  100%  control  with  no  apparent  reduction  in  grass  stand.  Silvex 
2,4-D  amine  or  Dowco  233  were  not  effective  treatments.  Weedmaster  at 
1 gal/A  approached  the  effectiveness  of  Tordon  212. 

DOWNY  BROME  CONTROL  ON  RANGELAND . Johnson  County.  (Table  37). 

Atrazine  at  1 lb/A  and  Chem  Hoe  135  were  applied  by  fixed  wing  aircraft 
to  rangeland  infested  with  a moderate  stand  of  downy  brome  on  October  25, 
1976.  Herbicides  were  applied  in  a total  volume  of  2 gpa  water. 

Downy  brome  control  was  near  100%  where  coverage  was  obtained.  The 


75  ft  spray  swath  so  designated  by  the  applicator  was  too  wide  and  only 
50  ft  was  adequately  covered. 

Enclosures  established  early  in  the  growing  season  were  clipped 
August  15,  1977  and  oven-dry  grass  production  computed  on  treated  versus 
untreated  rangeland.  No  downy  brome  was  harvested  with  the  native  forage 
on  the  atrazine  treated  range  and  the  6.6  lb/A  harvested  from  the  Chom  Hoe 
treated  area  came  from  one  of  the  3 enclosures.  The  untreated  rangeland 
yielded  180.6  lb/A  of  oven-dry  native  forage  and  48.6  lb/A  downy  brome; 
whereas,  the  Chem  Hoe  treated  range  yielded  419.6  lb/A,  an  increase  of 
232%  desirable  forage. 
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Table  28:  Herbicide,  Canada  thistle  control,  and  visual  observations.  Sheridan  County. 
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1/  Treated  June  15,  1976;  evaluated  July  15,  1976,  August  18,  1976  and  May  13,  1977. 

* Trademark  of  the  Dow  Chemical  Company.  M-4188  (2%  Tordon  Gran  - Borax  KMG/Dow) 

M-3864  (5%  Tordon  Gran)  M-4189  (2%  Tordon  Gran  - Borax  USB/Dow) 

M-4190  (2%  Tordon  Gran  - ammonium  sulfate)  M-2834  (2%  Tordon  Gran). 


Table  29:  Herbicides,  Canada  thistle  control,  and  visual  observations.  Platte  County. 
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Table  30:  Herbicide,  field  bindweed  control,  and  visual  observations  1 & 2 years 

following  application.  Platte  County. 


Herbicide  — ^ 

Rate 
lb/A  ai 

Percent 

1976 

Control 

1977 

Observations 

Banvel 

1 

30 

0 

Banvel 

2 

45 

30 

Banvel 

4 

75 

25 

Reinfested . 

Banvel 

8 

90 

75 

Reinfested . 

Vel  4207 

1 

40 

15 

Vel  4207 

2 

50 

35 

Vel  4207 

4 

70 

10 

Vel  4207 

8 

90 

35 

Reinfested . 

Maintain  CF  125 

0.66 

0 

20 

Sencor 

2 

10 

15 

Sencor 

4 

10 

25 

Dowco  233  (M-3724) 

0.375 

30 

40 

Dowco  233  (M-3724) 

0.75 

55 

45 

Dowco  233  (M-3724) 

1.5 

40 

40 

Dowco  233  (M-3724) 

2.25 

75 

50 

Dowco  233  (M-3724) 

3 

60 

45 

Dowco  233  + 2,4-D  amine 

0.375  + 1 

30 

55 

Dowco  233  + 2,4-D  amine 

0.75  + 1 

30 

40 

Dowco  233  + 2,4-D  amine 

1.5  + 1 

50 

65 

Dowco  233  + 2,4-D  amine 

2.25  + 1 

55 

50 

Dowco  233  + 2,4-D  amine 

3 + 1 

80 

50 

Dowco  290  (M-3972) 

0.375 

15 

15 

Dowco  290  (M-3972) 

0.75 

15 

15 

Dowco  290  (M-3972) 

1.87 

30 

30 

Dowco  290  + 2,4-D  amine 

0.375  + 1 

25 

55 

Dowco  290  + 2,4-D  amine 

0.75  + 1 

30 

55 

Dowco  290  + 2,4-D  amine 

1.87  + 1 

60 

55 

Basagran 

3 

20 

25 

Basagran 

4 

20 

25 

Roundup 

2 

30 

45 

Roundup 

3 

30 

45 

Roundup 

4 

30 

40 

1/  Treated  July  9,  1975; 

evaluated  June  2, 

1976  & July 

6,  1977. 
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Herbicide,  leafy  spurge  control,  and  visual  observations  1 & 2 
years  following  treatment.  Sheridan  County. 


Herbicide  2/ 

Rate 
lb/A  ai 

Percent 

1976 

Control 

1977 

Observations 

Dove d 233  (M-3724) 

1.5 

0 

— 

Dowco  233  (M-3724) 

3 

0 

- 

Complete  reinfestation. 

Dowco  233  + 2,4-D  amine 

1.5  + 1 

0 

- 

No  apparent 

Dowco  233  + 2,4-D  amine 

3 + 1 

0 

- 

reduction  of 

Dowco  290  (M-3972) 

1 

0 

- 

infestation . 

Dowco  290  (M-3972) 

2 

0 

- 

Dovco  290  + 2,4-D  amine 

1 + 1 

0 

- 

Dowco  290  + 2,4-D  amine 

2 + 1 

0 

- 

Tordon  22K 

1 

98 

80 

Tordon  22K 

2 

98 

90 

4 

Tordon  212 

1 + 2 

96 

80 

Tordon  212 

2 + 4 

98 

90 

Tordor.  22K  + Banvel 

0.25  + 2 

80 

- 

Complete  reinfestation. 

Tordon  22K  + Banvel 

0.5  + 2 

88 

- 

No  apparent 

Banvel 

2 

20 

- 

reduction  of 

Banvel 

4 

50 

- 

infestation . 

Banvel 

8 

80 

- 

Vel  4207  (E.C.) 

4 

50 

- 

Vel  4207  (E.C.) 

8 

60 

- 

V.’eedmas  ter  3 J 

1 + 3 

70 

- 

2,4-D  amine 

6 

40 

- 

2,4-D  amine 

20 

80 

- 

Rouncup 

2 

80 

- 

Roundup 

3 

85 

- 

Roundup + 2,4-D  amine 

1 +2 

50 

1/  Treated  June  25,  1975;  evaluated  Aug.  18,  1975,  June  15,  1976  & June  26,  1977. 
2_/  Picloram  + 2,4-D  (Dow's  Tordon  212  = 1 lb  picolinic  acid  + 2 lb  2,4-D/gal). 

3/  Dicamba  + 2,4-d  (Velsicol's  Weednaster  = 1 lb  dicamba  + 3 lb  2,4-D/gal). 
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Table  32:  Herbicides,  Russian  knapweed  control,  and  visual  observations  1,  2,  and  3 years  following 

application.  Albany  County. 
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Table  33:  Herbicides,  Russian  knapweed  control,  and  visual  observations  1 


& 2 years 

following 

treatment . 

Converse 

County. 

Rate 

Percent 

Control 

Herbicide 

lb/A  ai 

1976 

1977 

Observations 

Tordon  22K 

1 

100 

100 

No  damage  to  grass. 

Tordon  22K 

2 

100 

100 

Crass  prostrate. 

Tordon  212  2J 

1 + 2 

100 

100 

Killed  silver 

Tordon  212 

2 + 4 

100 

100 

sagebrush . 

Dowco  233  (M-3724) 

1.5 

0 

0 

' 

Dowco  233  (M-3724) 

2.25 

0 

0 

2,4-D  amine 

20 

30 

30 

Weedmaster 

2 + 6 

50 

50 

Dowco  290  (M-3972) 

1 

100 

100 

No  damage  to  grass. 

Dowco  290  (M-3972) 

9 

100 

100 

Killed  silver  sagebrush. 

Dowco  233  (M-3724) 

1.5  + 1 

0 

0 

4-  2,4-D  amine 

Dowco  233  (M-3724) 

3 + 1 

0 

0 

+ 2,4-D  amine 

1/  Treated  June  12,  1975;  evaluated  June  22,  1976  and  June  16,  1977. 

2/  Picloram  + 2,4-D  (Dow's  Tordon  212  = 1 lb  picolinic  acid  + 2 lb  2,4-D/gal). 
3/  Dicamba  + 2,4-D  (Velsicol’s  Weedmaster  = 1 Lb  dicamba  + 3 lb  2,4-D/gal). 


Table  34:  Herbicides,  Russian  knapweed  control,  and  visual  evaluations. 

Fremont  County.  (R.  Cunningham). 


Herbicide 

Rate 
lb/A  ai 

Percent 

Control 

Observations 

Dowco  290 

(M-3729) 

1 

100 

Epinasty  of  new  knapweed  seedlings  - 
regrowth  of  old  and  new  bindweed 
seedlings.  No  hoarycress  control. 

Dowco  290 

(M-3972) 

1.5 

100 

No  effect  on  hoarycress.  No  damage 
to  grass. 

Dowco  290 

(M-3972) 

2 

100 

No  damage  to  grass. 

Dowco  290 

(M-3972) 

2.5 

100 

Very  little  activity  on  bindweed  - 
annual  weeds  present.  No  activity 
on  hoarycress. 

Banvel 

4 

100 

New  knapweed  seedlings. 

Banvel 

6 

98 

Hoarycress  plants  seeding  - No 
damage  to  grass. 

Banvel 

3 

100 

Some  damage  to  grass,  some  hoary- 
cress recovery. 

Tordon  22K 

0.5 

98 

Good  grass. 

Tordon  22K 

1 

100 

Grass  prostrate. 

2,4-D  amine 

40 

60 

Reinfestation  & recovery. 

1/  Treated  Aug.  6,  except  Dowco  290  treated  Sept.  15,  1976;  evaluated  Aug.  9, 
1977. 
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Table  35:  Snakeweed  Control.  Weston  County. 


Herbicide  1/ 

Rate 

Percent 

Control 

lb/A  ai 

June  17,  1976 

June  13,  1977 

Observations 

Tordon  212  — ^ 

0.25  + 0.5 

100 

100 

Clean. 

2,4-D  LVE  (PGBE) 

2 

85 

80 

Some  rein- 
festation. 

Silvex 

2 

60 

50 

Some  rein- 
festation . 

1/  One  acre  plots 

applied  June 

19,  1975  in  20 

gpa  water  with  truck 

-mounted 

spray  unit.  Evaluated  June 

17,  1976  and  June  13,  1977. 

Table  36:  Snakeweed 

control  and 

vegetative 

response.  Albany  County. 

Herbicide 

Rate 

Percent  Control 

lb/A  ai 

1975 

1977 

Observations 

EL-103  (Spike) 

1 

10 

25 

Took  out  50%  of  grass. 

EL-103  (Spike) 

2 

15 

100 

Took  out  60%  of  grass. 

EL-103  (Spike) 

3 

15 

99 

Took  out  60%  of  grass. 

EL-103  (Spike) 

4 

20 

100 

Took  out  85%  of  grass. 

Weedmaster  2J 

0.5  gal 

30 

30 

Good  grass. 

Weedmaster 

1 gal 

97 

94 

Good  grass. 

Tordon  212  V 

0.25  gal 

90 

60 

Good  grass. 

Tordon  212 

0.5  gal 

100 

100 

Good  grass. 

Silvex 

2 

30 

10 

2,4-D  amine 

2 

40 

10 

Good 

Dowco  233  (M-3724) 

1.5 

10 

0 

grass 

Dowco  233  (M-3724) 

3 

65 

40 

2,4-D  LVE 

2 

50 

40 

coverage . 

1/  Treated  June  19, 

1974;  evaluated  July  1, 

1975  and  July  5,  1977. 

2/  Dicamba  + 2,4-D 

(Dow’s  Tordon 

212  - 1 lb 

picolinic  acid  + 2 lb  2,4-D/gal). 

3/  Picolinic  acid  + 

2,4-D  (Dow's 

Tordon  212 

= 1 lb  picolinic  acid  + 2 lb  2,4-D/ga 

Table  37 : 

Chemical 

Johnson 

control  of 
County. 

downy  brome  and  resulting 

grass  production. 

Herbicide 

1/ 

Rate 
lb/A  ai 

Desirable  Grass 
lb/A  oven  dry  U 

Downy  brome 

Atrazine 

1 

243.4 

0 

Chem  Hoe 

135 

2 

419.6 

6.6 

Untreated 

Range 

— 

180.6 

48.6 

1/  Aerial  applied  Oct.  25,  1976;  clipped  Aug.  15,  1977. 

2/  Desirable  grasses  included  blue  grama,  needleandthread , western  wheatgrass, 
and  threadleaf  sedge. 
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APPENDIX  5 

WYOMING  WEED  AND  PEST  CONTROL  ACT  OF  1973 
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W.S.  11-5-102  (a) 


(x)  "Designated  list"  means  the  list  of  weeds  and  pests  from  time 
to  time  designated  by  joint  resolution  of  the  board  and  the  Wyoming  Weed 
and  Pest  Council ; 

(xi)  Designated  Noxious  Weeds: 

(1)  Field  bindweed  (convolvulus  arvensis) 

(2)  Canada  thistle  (circium  arvense) 

(3)  Leafy  spurge  (euphorbia  esula) 

(4)  Perennial  sowthistle  (sonchus  arvensis) 

(5)  Quackgrass  (agropyron  repens) 

(6)  Hoary  cress  (whitetop)  (cardaria  draba  and  cardaria  pubescens) 

(7)  Perennial  pepperweed  (giant  whitetop)  (lepidium  latifolium) 

(8)  Ox-eye  daisy  (chrysanthemum  leucanthemum) 

(9)  Skeletonleaf  bursage  (franseria  discolor) 

(10)  Russian  knapweed  (centaurea  repens) 

(11)  Yellow  toadflax  (linaria  vulgaris) 

(12)  Dalmation  toadflax  (linaria  dalmatica) 

(13)  Scotch  thistle  (onopordum  acanthium) 

(14)  Musk  thistle  (carduus  nutans) 

(15)  Common  burdock  (arctium  minus) 

(16)  Plumeless  thistle  (carduus  acanthoides) 

(17)  Dyers  Woad  (isatis  tinctoria  L) 


(xii)  Designated  Pests 

(1)  Grasshoppers 

(2)  Mormon  crickets 

(3)  Prairie  dogs 

(4)  Ground  squirrels 

(5)  Mountain  pine  beetle 

(6)  Beet  Leafhopper 


CHAPTER  5 

Weed  and  Pest  Control 
ARTICLE  1 
IN  GENERAL 

11-5-101.  Citation  and  purpose,  (a)  This  act  may  be  cited 
as  the  "Wyoming  Weed  and  Pest  Control  Act  of  1973". 

(b)  The  purpose  of  this  act  is  controlling  designated  weeds 
and  pests. 

11-5-102.  Definitions,  (a)  As  used  in  this  act: 

(i)  "Agricultural  pesticide"  means  any  material  used 
to  control  or  eradicate  weeds  or  pests; 

(ii)  "Authorized  dealer"  means  a resident  of  Wyoming 
who  sells,  retails,  wholesales,  distributes,  offers  or  exposes 
for  sale,  exchanges,  barters  or  gives  away  any  agricultural 
pesticide  within  this  state; 

(iii)  "Board"  means  the  Wyoming  board  of  agriculture 
established  by  authority  of  W.S.  11-2-101  through  11-2-104; 

(iv)  "Commissioner"  means  commissioner  of  agriculture 
for  the  state  of  Wyoming  or  his  designated  agent; 

(v)  "Control"  means  the  process  of  containing  and 
limiting  weed  and  pest  infestations; 

(vi)  "County  commissioners"  means  the  board  of  county 
commissioners  of  a county  within  which  a district  is  located; 

(vii)  "Declared  pest"  means  any  animal  or  insect 
which  the  board  and  the  Wyoming  weed  and  pest  council  have  found, 
either  by  virtue  of  its  direct  effect,  or  as  a carrier  of  disease 
or  parasites,  to  be  detrimental  to  the  general  welfare  of  persons 
residing  within  a district; 

(viii)  "Declared  weed"  means  any  plant  which  the 
board  and  the  Wyoming  weed  and  pest  council  have  found,  either  by 
virtue  of  its  direct  effect,  or  as  a carrier  of  disease  or 
parasites,  to  be  detrimental  to  the  general  welfare  of  persons 
residing  within  a district; 

(ix)  "Department"  means  the  state  department  of  agri- 
culture ; 

(x)  "Designated  list"  means  the  list  of  weeds  and 
pests  from  time  to  time  designated  by  joint  resolution  of  the 
board  and  the  Wyoming  weed  and  pest  council; 

(xi)  "Designated  noxious  weeds"  means  the  weeds, 
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seeds  or  other  plant  parts  that  are  considered  detrimental, 
destructive,  injurious  or  poisonous,  either  by  virtue  of  their 
direct  effect  or  as  carriers  of  diseases  or  parasites  that  exist 
within  this  state,  and  are  on  the  designated  list; 

(xii)  "Designated  pests"  means  animals  or  insects 
which  are  on  the  designated  list  considered  detrimental  to  the 
general  welfare  of  the  state; 

(xiii)  "Director"  means  the  director,  division  of 
plant  industry,  state  department  of  agriculture,  or  his  desig- 
nated agent; 

(xiv)  "District"  means  any  county  weed  and  pest  con- 
trol district; 

(xv)  "District  board"  means  the  board  of  directors  of 
a district  having  jurisdiction  within  the  boundaries  of  the  dis- 
trict it  represents; 

(xvi)  "District  board  member  area"  means  a geograph- 
ical area  within  a district  from  which  a member  of  the  board  of 
the  district  is  appointed; 

(xvii)  "Division"  means  division  of  plant  industry, 
state  department  of  agriculture; 

(xviii)  "Farm  products"  means  all  crops,  crop  prod- 
ucts, plants  or  portions  thereof,  but  shall  not  mean  livestock; 

(xix)  "Infested  farm  products"  means  farm  products 
which  contain  injurious  insects,  pests,  weed  seed,  poisonous  or 
injurious  plants  or  any  injurious  portion  thereof,  or  plant 
diseases ; 


(xx)  "Landowner"  means  any  owner  or  lessee  of  state, 
municipal  or  private  land,  and  includes  an  owner  of  any  easement, 
right-of-way  or  estate  in  the  land.  Federal  landowner  means  the 
federal  agency  having  jurisdiction  over  any  lands  affected  by 
this  act; 


(xxi)  "Supervisor"  means  the  person  appointed  or 
employed  by  the  district  board  for  the  purpose  of  carrying  out 
this  act  within  a district; 

(xxii)  "Wyoming  weed  and  pest  council"  means  the 
state  council  composed  of  one  (1)  representative  of  each  district 
as  authorized  in  writing  by  that  board  of  directors.  The  commis- 
sioner of  agriculture  or  his  designated  representative  shall 
serve  ex  officio; 
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11-5-119. 

11-5-103. 


"This  act"  means  W.S.  11-5-101  through 


(xxiii ) 

Composition  of  districts . 


, , — t All  land  within  the 

boundaries  of  Wyoming  including  all  federal,  state,  private  and 
municipally  owned  lands,  is  hereby  included  in  weed  and  pest  con- 
trol districts  within  the  county  in  which  the  land  is  located 
with  the  boundaries  of  the  district  being  the  same  as  the  bound- 
aries of  the  county.  Each  district  shall  be  known  as  the  ". 

County  Weed  and  Pest  Control  District,  State  of  Wyoming." 

11-5-104. District  board  of  directors;  appointment;  terms: 

vacancies; compensation  and  expensesT  (a)  The  county  commis- 

sioners  of  each  district  shall  hold  a public  meeting  for  appoint- 
ing a district  board  of  directors  for  the  district.  Prior  to  the 
meeting  the  county  commissioners  shall  establish  the  number  of 
members  of  the  district  board  and  shall  establish  district  board 
member  areas.  The  county  commissioners  may  seek  the  advice  and 
counsel  of  the  members  of  the  former  district  board  for  the 
establishment  of  district  board  member  areas.  Each  district  board 
member  area  shall  be  contiguous.  Notice  of  the  meeting  shall  be 
advertised  in  the  official  newspaper  of  the  county  at  least  two 
(2)  times  before  the  date  of  the  meeting,  with  the  last  publi- 
cation being  at  least  ten  (10)  days  prior  to  the  date  of  the 
meeting.  The  notice  shall  solicit  nominations  for  directors  bv 
Signed  by  at  least  ten  (10)  landowners  to  be  submitted 
at  least  five  (5)  days  before  the  date  of  the  meeting. 

cva1/b^  From  the  nominations  submitted  the  county  commissioners 
shall  appoint  the  district  board  which  shall  consist  of  five  (5) 
or  seven  (7)  directors.  Directors  shall  serve  for  a term  of  four 
(4)  years  or  until  their  successors  are  appointed  and  qualified. 

(c)  Any  qualified  elector  in  the  district  board  member  area 

director^  represent  is  eligible  to  hold  the  office  of 

(d)  All  district  board  members  shall  be  appointed  bv  the 

county  commissioners  at  their  first  regular  meeting  in  January  of 

each  year  from  among  nominations  submitted  by  petition  inthe 

manner  set  forth  in  subsection  (a)  of  this  section  In  districts 

encompassing  cities  or  towns  with  a population  of  five  thousand 

(5,000)  or  more  one  (1)  district  board  member  shall  be  appointed 

from  within  the  limits  of  a city  or  town.  A district  board  me^lr 

hall  assume  office  at  the  first  regular  meeting  of  the  district 
board  following  appointment.  y istnct 

^ The  county  commissioners  shall  remove  a director  for 

t,?  te<tUnfXCUSfd  Allure  to  attend  meetings  or  for  refusal  or 
incapacity  to  act  as  a district  board  member.  °r 

commissionSsnshallVaafn?h  occufs  on  a district  board  the  county 
issioners  shall,  at  the  next  regular  meeting,  appoint  an 
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individual  who  possesses  the  necessary  qualifications  as  a dis- 
trict board  member  to  fill  the  unexpired  term. 

(g)  At  the  first  regular  meeting  in  February  the  district 
board  shall  elect  from  its  members  a chairman  and  a vice- 
chairman,  and  appoint  a secretary  and  a treasurer.  The  positions 
of  secretary  and  treasurer  need  not  be  members  of  the  district 
board.  The  treasurer  shall  furnish  a surety  bond  to  the  district 
before  entering  upon  the  duties  of  office  in  an  amount  to  be  set 
by  the  district  board  but  not  less  than  three  thousand  dollars 
($3,000.00) . 

(h)  The  members  of  the  district  board  shall  serve  without 
pay,  but  are  entitled  to  reimbursement  for  actual  and  necessary 
expenses  and  a mileage  allowance  at  the  rate  as  established  for 
state  employees. 

11-5-105.  Duties;  powers;  supervisor  compensation.  ( a ) The 
district  board  shall: 

(i)  Implement  and  pursue  an  effective  program  for  the 
control  of  designated  weeds  and  pests; 

(ii)  Fix  the  time  and  place  of  regular  meetings, 
which  shall  occur  at  least  once  each  month  and  shall  be  open  to 
the  public; 


(iii)  Keep  minutes  of  all  meetings  and  a complete 
record  of  all  official  acts,  including  all  warrants  issued 
against  monies  belonging  to  the  district,  which  are  open  for 
public  inspection  during  regular  office  hours; 

(iv)  Employ  certified  supervisors  and  if  certified 
personnel  are  not  available,  employ  an  acting  supervisor  who 
shall  become  certified  within  twenty-four  (24)  months  from  the 
initial  date  of  employment; 

(v)  Make  at  least  one  (1)  annual  inspection  to  deter- 
mine the  progress  of  weed  and  pest  activities  within  a district; 

(vi)  Obtain  competitive  bids  for  any  purchase  costing 
more  than  one  thousand  five  hundred  dollars  ($1,500.00); 

(vii)  Control  and  disburse  all  monies  received  from 

any  source; 


(viii)  Render  technical  assistance  to  any  city  or 
town  with  a population  of  five  thousand  (5,000)  or  more  which 
establishes  a program  as  provided  in  W.S.  11-5-115. 

(b)  The  district  board  of  each  district  may: 


A5-4 


(i)  Sue  and  be  sued; 

(ii)  Employ  personnel  and  determine  duties  and  condi- 
tions of  employment; 

(iii)  Coordinate  activities  with  the  department  and 
enter  into  cooperative  agreements  with  other  agencies; 

(iv)  Secure  and  maintain  bond  or  liability  insurance, 
when  deemed  feasible  by  the  district  board; 

(v)  Submit  to  the  department  reports  required  by  the 

board; 


(vi)  Participate  in  programs  for  the  control  of 
declared  weeds  and  declared  pests  not  included  on  the  designated 
list.  Such  programs  do  not  qualify  for  cost-sharing  from  the 
department . 

(c)  The  supervisor  shall  receive  a salary  and  expenses  as 
approved  by  the  district  board. 

11-5-106.  Board  of  certification;  duties.  A board  of 
certification  is  established  consisting  of  the  director,  a Uni- 
versity of  Wyoming  weed  or  pest  specialist  appointed  by  the  dean 
of  the  college  of  agriculture,  two  (2)  certified  supervisors  and 
a district  board  member  appointed  by  the  Wyoming  weed  and  pest 
council.  The  board  of  certification  shall  promulgate  rules  and 
requirements  for  certification  of  supervisors  and  shall  certify 
all  personnel  meeting  the  established  requirements.  All  inspec- 
tors certified  as  of  February  10,  1973  are  deemed  certified 
supervisors  without  any  further  actions  of  the  board  of  certifi- 
cation. 

11-5-107.  Purchase  and  sale  of  pesticides  and  equipment. 

(a)  The  district  board  may  purchase  from  authorized  dealers  such 
quantities  of  agricultural  pesticides  and  equipment  as  are  neces- 
sary, and  hire  labor  to  carry  out  the  provisions  of  this  act. 
Warrants  in  payment  shall  be  drawn  on  the  weed  and  pest  control 
fund . 


(b)  The  district  board  may  sell  agricultural  pesticides 
which  have  been  registered  with  the  department  for  weed  and  pest, 
control . 

(c)  In  the  case  of  delinquent  indebtedness  under  this 
section  the  district  board  may  seek  a judgment  from  the  district 
court  for  the  indebtedness,  reasonable  attorneys'  fees  and  costs. 
The  judgment  shall  be  enforced  as  provided  by  law. 

11-5-108.  Rates  and  application  of  pesticides;  payment  by 
landowner . The  district  board  may  establish  rates  and  engage  in 
the  application  of  agricultural  pesticides  for  weed  and  pest  con- 
trol. The  district  board  may  cost  share  in  the  agricultural 
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pesticides,  and  the  landowner  shall  pay  the  full  cost  of  the 
application.  If  services  provided  are  not  paid  for  by  the  land- 
owner  for  whom  rendered,  such  indebtedness  may  be  collected  as 
provided  by  W.S.  ll-5-107(c). 

11-5-109.  Inspection  of  land;  remedial  requirements;  cost 
to  landowner,  (a)  Whenever  the  district  board  has  probable  cause 
to  believe  that  there  exists  land  infested  by  weeds  or  pests 
which  are  liable  to  spread  and  contribute  to  the  injury  or  detri- 
ment of  others,  it  shall  make  or  have  made  an  investigation  of 
the  suspected  premises  through  the  use  of  lawful  entry  proce- 
dures. The  designated  representative  of  the  district  board,  after 
giving  the  landowner  written  notice,  may  go  upon  premises  within 
the  district,  through  the  use  of  lawful  entry  procedures,  without 
interference  or  obstruction  for  purposes  of  making  a reasonable 
investigation  of  the  infested  area.  Notice  is  deemed  to  have  been 
given  if  it  is  deposited  in  a United  States  post  office  by  certi- 
fied mail  with  sufficient  postage,  addressed  to  the  last  known 
address  of  the  landowner  at  least  five  (5)  days  before  entry. 

(b)  If  the  suspected  area  is  found  to  be  infested,  the  dis- 
trict board,  by  resolution  adopted  by  two-thirds  (2/3)  of  its 
members,  shall  confirm  such  fact.  The  district  board  may  set 
forth  minimum  remedial  requirements  for  control  of  the  infested 
area . 


(c)  The  district  board  shall  deliver,  by  certified  mail,  to 
the  address  of  the  landowner  appearing  on  the  most  recent  tax 
roles  of  the  district: 

(i)  A copy  of  the  resolution; 

(ii)  A statement  of  the  cost  of  fulfilling  the 
requirements;  and 

(iii)  A request  that  the  requirements  contained  in 
the  resolution  be  carried  out  at  the  owner's  expense  within  a 
designated  period  of  time  or  on  a cooperative  basis. 

(d)  At  the  request  of  the  landowner,  the  district  board 
shall  hold  a hearing  in  accordance  with  the  Wyoming  Administra- 
tive Procedure  Act. 

(e)  A landowner  who  is  responsible  for  an  infestation  and 
fails  or  refuses  to  perform  the  remedial  requirements  for  the 
control  of  the  weed  or  pest  on  the  infested  area  within  the  time 
designated  may  be  fined  not  more  than  fifty  dollars  ($50.00)  per 
day  for  each  day  of  violation  and  not  more  than  a total  of  two 
thousand  five  hundred  dollars  ($2,500.00)  per  year  as  determined 
by  the  court.  Any  person  accused  under  this  act  is  entitled  to  a 
trial  by  jury.  The  accumulated  fines  under  this  section  are  a 
lien  against  the  property  of  the  landowner  from  the  day  notice  is 
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delivered  to  the  landowner  by  the  district  board.  All  fines  shall 
be  deposited  with  the  county  treasurer  and  credited  to  the  county 
school  fund. 

11-5-110.  Appraisal  of  damage  to  landowner;  hearing.  When 
the  district  board  determines  by  resolution  that  the  landowner's 
property  has  been  damaged  as  a result  of  carrying  out  its 
requirements,  the  district  board  shall  by  resolution  appoint 
three  (3)  disinterested  freeholders  within  the  district  to 
appraise  the  amount  of  damage,  upon  which  the  district  shall 
forthwith  compensate  the  landowner.  The  landowner  may  file  a 
claim  for  damages  and  is  entitled  to  a hearing  relative  to  the 
amount  of  damages  pursuant  to  the  Wyoming  Administrative  Proce- 
dure Act. 

11-5-111.  Tax  levied  on  property  in  district;  maximum 
amount;  weed  and  pest  control  fund.  The  county  commissioners 
shall  annually  levy  a tax  to  carry  out  this  act.  The  tax  shall 
be  levied  upon  all  property  in  the  district  and  shall  not  exceed 
one  (1)  mill  on  each  one  dollar  ($1.00)  of  assessed  valuation. 
The  tax  is  not  part  of  the  general  county  or  city  mill  levies. 
All  taxes  levied  and  collected  shall  be  remitted  to  the  district 
for  a separate  fund  to  be  known  as  the  weed  and  pest  control 
fund,  which  shall  be  used  only  to  carry  out  this  act. 

11-5-112 . Repealed  by  Laws  1979,  ch.  135. 

11-5-113.  Allocation  of  funds;  formula;  special  funding. 
(a)  An  allocation  committee  composed  of  the  commissioner,  three 
(3)  members  appointed  by  the  Wyoming  weed  and  pest  council  and 
one  (1)  member  of  the  board  shall  allocate  the  funds  of  any 
legislative  appropriation  to  the  district  boards  pursuant  to  a 
formula  adopted  by  the  committee.  No  district  board  shall  receive 
an  amount  in  excess  of  one-third  (1/3)  of  its  actual  expenditures 
from  any  appropriation,  unless  the  appropriation  provides  assis- 
tance in  control  to  a district  board  under  subsection  (b). 

(b)  If  the  district  board  determines  a weed  or  pest  is 
seriously  endangering  areas  of  a district  or  the  state,  assis- 
tance in  control  may  be  provided  by  legislative  appropriation  for 
this  purpose,  and  the  allocation  committee  shall  allocate  the 
appropriation  accordingly,  and  the  allocation  committee  and  each 
affected  district  board  shall  be  responsible  for  insuring  that 
the  funds  are  properly  expended. 

11-5-114.  Allocated  funds;  procedure  to  disburse.  A request 
for  allocated  funds  pursuant  to  W.S.  11-5-113  shall  be  initiated 
by  the  district  board  by  submitting  a voucher  and  documentation. 
Upon  the  approval  of  the  voucher  by  the  allocation  committee, 
payment  shall  be  made  by  the  state  auditor  out  of  funds  provided 
for  control  of  Wi:eds  and  pests. 

11  ~.^~115.  Program  in  cities  and  towns  authorized;  funding; 
use  of  monjes.  (a)  The  governing  body  of  any  city  or  town  with  a 
population  of  five  thousand  (5,000)  or  more  may  establish  and 
administer  a program  for  the  control  of  weeds  and  pests  within 
the  jurisdictional  limits  of  the  city  or  town.  If  such  a program 
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is  not  established,  the  district  board  shall  administer  a program 
for  the  city  or  town. 

(b)  A district  having  a city  or  town  with  a population  of 
five  thousand  (5,000)  or  more  which  establishes  a program  shall, 
within  thirty  (30)  days  after  receipt  of  any  funds  collected  pur- 
suant to  W.S.  11-5-111,  transfer  eighty-five  percent  (85%)  of 
the  funds  attributed  to  the  property  within  the  corporate  limits 
of  the  city  or  town  to  the  governing  body  of  the  city  or  town, 
retaining  fifteen  percent  (15%)  of  the  funds  for  administration 
of  the  district  and  for  technical  assistance  rendered  to  the  city 
or  town  by  the  district  board. 

(c)  Monies  received  by  the  cities  from  the  district  may  be 
used  in  any  phase  of  weed  and  pest  control  as  determined  by  the 
governing  body  of  the  city  or  town.  The  control  program  shall 
include  work  on  designated  weeds  and  pests  as  determined  by  the 
district  board. 

(d)  The  governing  body  of  a city  or  town  which  establishes 
a control  program  may  petition  the  district  board  for  special 
assistance  and  funding  authorized  by  W.S.  11-5-113  and  11-5-114. 

11-5-116.  Quarantine  by  commissioner;  request  by  district. 
(a)  Whenever  the  commissioner,  the  district  board  or  their  agents 
find  any  section  of  the  state  to  be  infested  with  insects,  pests, 
poisonous  or  injurious  plants  or  plant  diseases,  and  it  is  estab- 
lished that  farm  products  from  that  section  are  liable  to  spread 
the  insects,  pests,  poisonous  or  injurious  plants  or  plant 
diseases  into  other  sections  to  the  injury  of  others,  the  commis- 
sioner shall  without  unnecessary  delay,  declare  a quarantine 
against  such  section  to  prevent  the  transfer  of  farm  products 
from  the  quarantined  area.  When  it  is  ascertained  that  insects, 
pests,  weed  seed,  poisonous  or  injurious  plants  or  plant  diseases 
are  likely  to  be  introduced  into  Wyoming  by  the  importation  of 
farm  products,  domestic  animals  or  other  objects,  the  commis- 
sioner shall  declare  a quarantine  against  the  importation  of  such 
farm  products . 

(b)  A district  may  initiate  a district-wide  quarantine  by 
one  (1)  of  the  following  procedures: 

(i)  A district  may  request  in  writing  that  the 
commissioner  declare  a district-wide  quarantine.  Upon  receipt  of 
the  request,  the  commissioner  shall  instruct  the  district  to 
circulate  a petition  for  ninety  (90)  days  within  the  district  to 
obtain  signatures  of  at  least  two-thirds  (2/3)  of  all  resident 
landowners  owning  at  least  fifty-one  percent  (51%)  of  all 
resident-owned  land.  Upon  receipt  of  the  properly  executed  peti- 
tion, the  commissioner  shall  declare  a district-wide  quarantine; 

(ii)  A district  board  may  hold  a hearing  in  compli- 
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ance  with  the  Wyoming  Administrative  Procedure  Act.  The  commis- 
sioner shall  declare  a district-wide  quarantine  when  the  district 
has  provided  the  commissioner  with  proper  documentation  that  a 
hearing  has  been  held  and  the  district  has  found  a need  for  a 
district-wide  quarantine; 

(iii)  The  district  board  may  hold  a district-wide 
referendum.  The  commissioner  shall  declare  a district-wide 
quarantine  upon  receipt  of  a certified  document  indicating  that 
the  referendum  was  accepted  by  a majority  of  the  electors  who 
voted  in  the  election. 

(c)  The  commissioner  shall  declare  an  individual  quarantine 
when  requested  by  resolution  adopted  by  a two-thirds  (2/3)  major- 
ity of  the  board. 

(d)  The  district  board  in  compliance  with  W.S.  11-5-101 
through  11-5-119  may  request  a quarantine  against  the  entry  of 
infested  farm  products  that  may  be  injurious  and  detrimental  to 
the  state  and  enter  into  agreements  with  the  law  enforcing  agen- 
cies to  carry  out  the  quarantine  provision: 

(i)  Farm  products  and  equipment  shall  be  certified 
free  of  designated  noxious  weed  seeds  or  infested  farm  products 
prior  to  entry  into  the  state,  with  the  exception  of  any  proc- 
essed feed  or  grain  to  be  reprocessed  and  fed  to  livestock; 

(ii)  Farm  products  and  equipment  are  to  be  certified 
in  the  state  of  origin  by  the  proper  officials; 

(iii)  Interstate  shipment  of  farm  products  through 
the  state  need  not  be  certified  if  covered  in  a prescribed  manner 
as  not  to  allow  the  dissemination  of  infested  farm  products. 

11-5-117.  Criminal  provision;  penalty.  Any  person  violating 
any  provision  of  this  act  is  guilty  of  a misdemeanor,  and  shall 
be  fined  not  more  than  one  hundred  dollars  ($100.00)  in  addition 
to  fines  provided  for  in  W.S.  ll-5-109(e). 

11-5-118.  Inspection  for  contamination.  Farm  products  and 
agricultural,  commercial  or  industrial  equipment  entering  or 
moving  within  the  district  are  subject  to  inspection  for  contami- 
nation of  designated  weeds  and  pests  by  the  district  board 
through  its  designated  agents.  The  board  and  the  Wyoming  weed  and 
pest  council  may  promulgate  rules  and  regulations  which  establish 
inspection  standards  and  remedial  requirements  under  this 
section . 

11-5-119.  Rules  and  regulations.  The  board,  with  the 
approval  of  a majority  of  the  districts,  may  promulgate,  adopt 
and  publish  rules  and  regulations  in  accordance  with  the  Wyoming 
Administrative  Procedure  Act  for  the  purpose  of  carrying  out  the 
intent  of  this  act. 
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If  any  provision  of  this  act  or  its  application  to  any 
person  or  circumstance  is  held  invalid,  the  invalidity  does  not 
affect  other  provisions  or  applications  of  the  act  which  can  be 
given  effect  without  the  invalid  provision  or  application,  and  to 
this  end  the  provisions  of  this  act  are  severable. 

This  act  is  effective  May  25,  1979. 

ARTICLE  2 

LEAFY  SPURGE  CONTROL 

11-5-201.  Leafy  spurge  control  program,  (a)  A leafy  spurge 
control  program  is  authorized  and  shall  be  carried  out  as  pro- 
vided by  this  section  and  legislative  appropriation  acts.  As  used 
in  this  act  [this  section]  leafy  spurge  refers  to  EUPHORBIA 
ESULA.  All  state  and  local  governmental  entities  shall  comply 
with  the  program. 

(b)  The  program  shall  be  funded  by  landowner,  weed  and  pest 
district  and  state  contributions  as  follows: 

(i)  Landowners  shall  contribute  twenty  percent  (20%) 
of  the  cost  of  the  treatment  program  on  their  land  but  not  to 
exceed  a total  cost  of  sixty  dollars  ($60.00)  per  acre; 

(ii)  Except  as  provided  by  paragraphs  (i)  and  (iii) 
of  this  subsection,  weed  and  pest  districts  shall  contribute  the 
total  cost  of  the  treatment  program  with  the  district  with  funds 
available  under  subsection  (c)  of  this  section; 

(iii)  The  state  shall  contribute  the  total  cost  of 
the  treatment  program  on  state  land  plus  the  amount  under  para- 
graph (ii)  of  this  subsection  which  cannot  be  funded  by  a weed 
and  pest  district  under  subsection  (c)  of  this  section. 

(c)  A weed  and  pest  district  may  levy  not  to  exceed  an 
additional  one  (1)  mill  on  the  assessed  value  of  the  taxable 
property  within  the  district  to  fund  its  contributions  under  this 
section.  Upon  request  by  a weed  and  pest  district  the  board  of 
county  commissioners  may  levy  the  amount  of  tax  requested  not  to 
exceed  the  mill  levy  authorized  by  W.S.  . 11-5-111  and  this  sub- 
section. When  no  longer  needed  for  the  purpose  of  this  section, 
the  county  commissioners  shall  remove  the  additional  levy  author- 
ized by  this  paragraph.  Funds  necessary  to  carry  out  provisions 
of  this  act  [this  section]  in  excess  of  the  revenue  derived  from 
the  one  (1)  mill  levy  authorized  by  this  subsection  shall  be 
funded  by  the  state  under  paragraph  (b)(iii)  of  this  section. 

(d)  In  addition  to  the  penalty  provided  by  W.S.  11-5-109, 
any  landowner  who  refuses  to  perform  remedial  requirements  to 
control  leafy  spurge  after  due  notice  as  required  by  W.S. 
11-5-109  is  subject  to  a civil  penalty  not  to  exceed  one  hundred 
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dollars  ($100.00)  per  day  for  each  day  the  landowner  is  in  viola- 
tion but  not  to  exceed  a total  penalty  of  five  thousand  dollars 
($5,000.00)  per  year.  The  accumulated  penalties  under  this 
section  constitute  a lien  on  the  land  from  the  day  notice  from 
the  weed  and  pest  board  is  delivered  to  the  landowner.  Civil  pen- 
alties received  under  this  subsection  shall  be  paid  to  the  weed 
and  pest  district  in  which  the  land  is  located. 


Eight  hundred  eighty-five  thousand  dollars  ($885,000.00)  is 
appropriated  from  the  general  fund  to  the  department  of  agricul- 
ture  for  the  purpose  of  treating  leafy  spurge  on  private  lands 
t*lls  set.  Five  hundred  and  fourteen  thousand  dollars 
($514,000.00)  is  appropriated  from  the  farm  loan  account  within 
the  trust  agency  fund  authorized  by  W.S.  11-34-202,  for  the  pur- 
pose of  treating  leafy  spurge  on  state  lands  under  this  act  The 
state  board  of  agriculture  shall  adopt  rules  and  regulations  as 
provided  by  W.S.  11-5-119  to  implement  an  effective  program  to 
control  leafy  spurge  in  Wyoming. 


This  act  is  repealed  July  1,  1984. 
This  act  is  effective  July  1,  1978. 
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CHAPTER  XXXXII 


REGULATIONS 

WYOMING  WEED  & PEST  CONTROL  ACT  OF  1973 

Section  1.  Authority.  These  regulations  are  promulgated 
pursuant  to  Section  11-69.21  of  the  Wyoming  Weed  and  Pest  Control 
Act  of  1973,  hereinafter  called  the  Act,  and  the  Wyoming  Administrative 
Procedure  Act  for  the  purpose  of  carrying  out  the  intent  of  the  Act, 
and  are  applicable  to  all  sections  of  the  Act  except  Section  11-69.9. 

Section  2.  Definitions . For  the  purpose  of  carrying  out  the 
intent  of  the  Act  the  following  definitions  shall  be  considered  as 
well  as  those  contained  in  the  Act  and  the  Wyoming  Administrative 
Procedure  Act. 

a.  The  term  "district-wide"  means  the  area  contained  within 
the  boundaries  of  a weed  and  pest  control  district,  including  all 
federal,  state,  private  and  municipally  owned  lands. 

b.  The  term  "emergency"  means  those  situations  which  are 
related  to  outbreaks  of  insects,  nests,  poisonous  or  injurious  plants 
or  any  injurious  portion  thereof  or  plant  diseases  of  an  unforeseen 
nature . 

c.  The  term  "farm  products"  means  all  crops,  crop  products, 
plants  or  portion  thereof,  livestock  and  livestock  products. 

d.  The  term  "individual  quarantine"  shall  mean  the  area  owned 
or  controlled  by  one  person  or  company  or  legal  entity  or  agency 

in  one  weed  and  pest  control  district. 

e.  The  term  "infested  farm  products"  means  farm  products  which 
contain  insects,  pests,  weed  seed,  poisonous  or  injurious  plants  or 
any  injurious  portion  thereof,  or  plant  diseases. 
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f.  The  term  "designated  weed  seed"  shall  mean  weed  seed  from 
weeds  as  provided  in  Section  11-69. 3(j). 

g.  The  term  "prevent"  means  to  stop  the  transfer  of  insects, 
pests,  weed  seed,  poisonous  or  injurious  plants  or  any  injurious 
part  thereof  or  plant  diseases. 

h.  The  term  "section  of  the  state"  means  any  portion  of  one  or 
more  weed  and  pest  control  district (s)  larger  than  an  area  owned  or 
controlled  by  one  person  in  one  weed  and  pest  control  district. 

j . The  term  "state-wide"  shall  mean  the  area  contained  within 
the  boundaries  of  the  State  of  Wyoming. 

k.  The  term  "landowner"  shall  mean  agricultural  tenants  or 
agricultural  lessees  and  owners  of  easements  or  rights-of-way  on 
all  lands,  including  federal,  state  and  private. 

m.  The  term  "person"  means  any  individual,  partnership, 
association  or  organized  group  of  persons  whether  incorporated  or  not. 

n.  The  term  "visible  weed  seed"  shall  mean  weed  seed  capable 
of  being  seen;  apparent;  manifest;  obvious. 

o.  The  term  "agency"  shall  mean  any  authority,  bureau,  board, 
commission,  department,  division,  officer  or  employee  of  the  state, 
county,  municipality  or  other  political  subdivision  of  the  state, 
except  the  state  legislature  and  the  judiciary. 

p.  The  term  "control"(in  addition  to  its  definition  under 
Section  11-69. 3(f)  of  the  Act)  shall  mean  the  process  or  containing 
and  limiting  of  weed  and  pest  infestations. 

q.  The  term  "prevention"  shall  mean  forestalling  the  contamination 
of  an  area  by  insects,  pests,  poisonous  or  injurious  plants  or  any 
injurious  portion  thereof  or  plant  diseases. 
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r.  The  term  "eradication"  shall  mean  the  complete  elimination 
of  all  insects,  pests,  noisonous  or  injurious  Diants  or  any 
injurious  portion  thereof  or  plant  diseases. 

Section  3.  Amendments  to  designated  list  (Section  11-69. 3(j)). 
The  procedures  for  amending  the  designated  list  are  as  follows: 

a.  A person  may  propose  an  amendment  to  the  designated  list 
which  shall  be  presented  in  writing  to  the  district  board. 

b.  The  district  board  shall  approve  or  disapprove  the  proposed 
amendment  by  motion  at  its  next  regular  scheduled  meeting. 

c.  If  the  district  board  approves  the  proposed  amendment,  the 
complete  file,  including  the  board's  motion,  shall  be  presented  to  the 
Wyoming  Weed  and  Pest  Council. 

d.  The  Wyoming  Weed  and  Pest  Council  shall  approve  or  disapprove 
the  board's  motion  at  its  next  regular  scheduled  meeting  and,  if 
approved,  shall  prepare  a joint  resolution  to  be  signed  by  the 
president  and  presented  to  the  Wyoming  Board  of  Agriculture.  The 
Wyoming  Board  of  Agriculture  shall  also  be  provided  the  original 

file  and  the  district  board  motion. 

e.  The  Wyoming  Board  of  Agriculture  shall  approve  or  disapprove 

the  proposed  amendment  by  motion  at  its  next  regular  scheduled 

meeting.  If  the  proposed  amendment  is  approved,  the  president  of 

the  Wyoming  Board  of  Agriculture  shall  co-sign  the  joint  resolution 
and  shall  advise  the  Wyoming  Weed  and  Pest  Council  and  the  Secretary 
of  State  that  the  designated  list  has  been  amended. 

Section  4.  Discretionary  program  participation  under  Section 
11-69 . 8 (p) . If  the  District  desires  to  participate  in  discretionary 
programs  for  the  control  of  weeds  and  pests  not  included  in  the 
designated  list  as  provided  in  Section  11-69. 8(p),  the  procedure 
set  forth  in  Section  3 shall  be  applicable  except  that  the  weed  or 

pest  species  shall  not  be  added  to  the  designated 
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list  and  the  Board 


of  Agriculture  need  not  notify  the  Secretary  of  State  of  Wyoming. 

Section  5.  Notices . Under  Section  11-69.12,  agricultural 
lessees  or  tenants  shall  be  furnished  copies  of  all  notices  and/or 
resolutions  in  the  same  manner  as  such  notices  and/or  resolutions 
must  be  furnished  to  landowners. 

Section  6.  Damages,  claims,  etc. 

a.  The  provisions  of  Section  11-69.13  shall  be  applicable  in 
all  respects  to  agricultural  lessees  or  tenants. 

b.  Each  VJeed  and  Pest  District  shall  be  liable  for  any 
statutory  damages  arising  out  of  a quarantine  issued  by  the  Commissioner 
of  Agriculture  as  a result  of  carrying  out  its  request  for  a Quarantine, 
and  agrees  to  save  the  State  of  Wyoming,  and  the  Wyoming  Board  of 
Agriculture  and  the  Commissioner  of  Agriculture  harmless  from  any 

and  all  liability  in  connection  with  any  claims  for  damages  arising 
out  of  a quarantine. 

c.  The  Weed  and  Pest  Control  District  Board  shall  conduct  all 
hearings  referred  to  in  Section  11-69.13  of  the  Act. 

Section  7.  Request  for  quarantine,  general  requirements. 

a.  Each  request  for  a quarantine  shall  be  accompanied  by  a sworn 
affidavit  which  contains  the  following  information: 

(1)  The  area,  object  or  item  to  be  quarantined. 

(2)  A statement  that  the  person  requesting  the  quarantine 

has  found  the  lands,  object  or  item  to  be  infested  by  designated  weed(s) 
and/or  pest(s)  and  that  the  requesting  person  has  a reasonable  belief 
that  infested  farm  products  from  those  lands,  objects  or  items  are 
liable  to  spread  the  weed  or  pest  into  other  sections  to  the  injury  of 
others . 

(3)  Infested  farm  products,  object  or  item  to  be  quarantined. 
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(4)  Inspection  and  release  procedures  for  the  farm  products, 
object  or  item. 

(5)  Termination  date  of  the  quarantine,  if  such  date  is 
anticipated . 

b.  The  district  should  have  specific  requirements  in  mind  when 
requesting  a quarantine  and  when  the  requirement  is  reached  in  a 
portion  of  the  quarantined  area,  that  portion  of  the  quarantined 
area  should  be  released  from  the  quarantine. 

Section  8.  District-wide  quarantines.  District-wide  quarantines 
shall  be  declared  when  the  requesting  district  has  provided  the 
Commissioner  of  Agriculture  with  the  affidavit  referred  to  in  Section  7 
with  their  initial  request;  and  when  the  district  has  complied  with 
the  provisions  of  the  first  paragraph  of  Section  11-69. 19(b)  of 
the  Act . 

Section  9.  State-wide  quarantines.  The  procedure  for  declaring 
a state-wide  quarantine  shall  be  as  follows: 

a.  If  a person  residing  within  a district  ascertains  that 
insects,  pests,  weed  seed , poisonous  or  injurious  plants  or  plant 
diseases  are  likely  to  be  introduced  into  Wyoming  by  the  importation 
of  farm  products,  domestic  animals  or  other  objects,  the  person 
ascertaining  such  may  file  a request  for  quarantine  with  the  district 
board  if  the  person  provides  such  information  as  may  be  required  by 
the  district  board. 

b.  The  district  board  shall  approve  or  disapprove  the  request 
by  two- thirds  majority  within  forty-eight  hours  after  the  request 
has  been  properly  filed. 

c.  If  the  district  board  aoproves  the  request,  the  Board  of 
Agriculture  must  be  provided  with  a copy  of  the  request  and  of  the 
board  minutes  indicating  that  a two-thirds  majority  had  approved 
the  request. 
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d.  The  request  forwarded  to  the  Board  of  Agriculture  shall 
contain  information  set  forth  in  Section  7 a (1)  and  (3)  of  these  rules. 

e.  Upon  initial  review  of  the  person's  request  and  the  district 
board's  approval,  the  Wyoming  Board  of  Agriculture  may  immediately 
instruct  the  Commissioner  of  Agriculture  to  declare  a quarantine 

for  ten  (10)  days. 

f.  The  Wyoming  Board  of  Agriculture  shall  hold  a hearing  within 
ten  (10)  days  of  the  receipt  of  such  request  and  approval  or  declaration 
of  temporary  quarantine  to  determine  if  the  Commissioner  of 
Agriculture  shall  declare  a quarantine. 

g.  If  the  Board  of  Agriculture  determines  that  the  Commissioner 
of  Agriculture  shall  declare  a quarantine,  he  will  be  provided  with 
the  original  quarantine  request,  a cony  of  the  Board's  approval, 

a copy  of  the  Board  of  Agriculture  motion  to  declare  a quarantine 
and  a hearing  transcript. 

Section  10.  Individual  quarantines. 

a.  The  district  board  shall  notify  the  landowner  in  writing 

of  its  intent  to  quarantine  the  land  or  portion  thereof.  The  notice 
shall  describe  the  lands  to  be  quarantined  and  shall  contain  a notice 
of  time  and  olace  for  hearing  before  the  district  board.  Such  hearing, 
unless  relinquished  in  writing,  shall  be  held  not  less  than  ten  (10) 
days  nor  more  than  twenty  (20)  days  from  date  of  such  notice.  At  such 
hearing  the  district  board  shall  determine  by  resolution  if  a quarantine 
should  be  declared  on  such  lands  by  the  Commissioner  of  Agriculture. 

b.  If  a district  board  determines  that  a quarantine  should  be 
declared  by  the  Commissioner  of  Agriculture,  the  board  shall  forward  a 
request  containing  the  information  set  forth  in  Section  7 of  these  rules 
a certified  copy  of  the  board's  resolution  adopted  by  a two-thirds 
majority  of  the  board  requesting  such  quarantine,  and  a copy  of  the 
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hearing  transcript,  if  the  same  was  transcribed,  to  the  Commissioner 
of  Agriculture  who  shall  declare  the  quarantine. 

Section  11.  Quarantine  of  movement  of  infested  farm  pioducts. 

a.  If  the  district  or  its  agent  has  a reasonable  belief  that  __ 
infested  farm  products  that  are  being  transported  are  liable  t_o 
spread  the  visible  weed  or  pest  into  other  sections  to  the  injury 
of  others,  it  may  cause  the  vehicle  containing  such  products  to  be 
detained,  and  its  cargo  inspected,  providing  the  vehicle  has  not 
already  been  inspected  by  another  Wyoming  Weed  and  Pest  District  and 
found  free  of  infested  farm  products. 

b.  Upon  completion  of  inspection  of  the  cargo,  if  the  agent 
and/or  supervisor  does  not  find  infested  farm  products  he  shall 
give  the  person  in  possession  of  the  vehicle  a certificate  showing 
he  has  not  found  infested  farm  products  and  that  the  vehicle  and 
cargo  are  released.  The  certificate  should  also  contain  the  date, 
time,  dace,  vehicle's  cargo  description,  and  origin  and  destination 
of  the  load;  or,  if  the  agent  and/or  supervisor  finds  infested  farm 
products,  he  will  inform  theov/ner  of  the  farm  products  and  the  person  in 
oossession  of  the  vehicle  of  his  findings. 

c.  Inspection  of  infested  farm  products. 

(1)  If  the  cargo  contains  infested  farm  products,  the  agent 
and/or  supervisor  shall  instruct  the  person  in  charge  of  the  vehicle 
that  the  following  options  are  available  to  him. 

(a)  Return  the  cargo  to  its  point  of  origin; 

(b)  Take  the  cargo  to  a processing  plant  to  have  the 
infestation  rendered  harmless;  and/or  reclean  to  the  point  that  no 
infested  farm  products  are  present; 

(c)  Change  the  destination  of  the  cargo  to  a place  where 
the  infested  farm  products  will  not  be  detrimental; 
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(d)  Destroy  the  infested  farm  products  in  a manner  that 
destroys  the  infesting  agent. 

(2)  The  district  or  its  agent  shall  give  notice  to  the  person 
in  possession  of  said  vehicle  of  his  right  to  a hearing  within 
twenty-four  ( 2 A ) hours  before  the  district  board. 

In  the  event  the  person  does  not  comply  with  options 
as  specified  in  Section  11.  c.  (a),  (b)  , (c)  or  (d) , the  agent  and/or 

supervisor  shall  instruct  the  person  and/or  owner  to  either  appear  at 
a hearing  before  the  district  board  or  sign  a statement  relinquishing  the  rights  to 
a hearing  before  the  board.  At  such  hearing,  the'  person  and/or  owner  so  cited  and 
detained  may  appear  in  person  or  by  counsel. 

(3)  In  the  event  the  hearing  is  relinquished,  the  district 
board  or  its  agent  shall  forward  such  waiver  or  a duplicate  thereof 
with  the  information  provided  for  in  Section  7 a (1)  and  (3)  to  the 
Commissioner  of  Agriculture,  who  upon  receipt  thereof  shall  declare 
the  quarantine  forthwith. 

d.  The  procedures  outlined  in  Section  11  may  be  followed  in  the 
district-wide  quarantine,  section-of- the-state  quarantine,  state- 
wide quarantine. 

e.  In  the  event  a hearing  is  held  if  the  district  board 
determines  a quarantine  should  be  declared,  it  shall  adopt  a resolution 
by  two-thirds  majority  to  that  effect  and  forward  the  same,  together 
with  the  information  provided  for  in  Section  7 a (1)  and  (3)  to  the 
Commissioner  of  Agriculture  who  shall  declare  the  quarantine. 

Section  12.  Section  of  the  state  quarantine. 

a.  In  the  event  several  districts  desire  a section  of  the  state 
to  be  quarantined,  they  shall  provide  the  Board  of  Agriculture  with 
the  documents  referred  to  in  Section  7 of  these  regulations.  Those 
documents  and  written  request  from  the  district  boards  involved  shall 
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be' provided  to  the  Board  of  Agriculture  with  one  letter  of  transmittal 
signed  by  the  chairman  of  each  district  board  and  the  combined  district 
boards  may  request  the  Commissioner  of  Agriculture  to  declare  a 
temporary  quarantine  for  ten  (10)  days  and  he  shall  thereupon  declare 

a temporary  quarantine. 

b.  The  district  boards  shall  hold  a hearing,  said  hearing  to 

be  held  within  the  said  ten  (10)  days,  notice  thereof  to  be  published 
in  a newspaper  of  general  circulation  in  the  area  oj-  the  state  to  be 
quarantined.  At  such  hearing  the  district  boards  shall  determine  if 
the  Commissioner  of  Agriculture  should  declare  a quarantine.  If  the 
district  boards  determine  the  Commissioner  of  Agriculture  should 
declare  a quarantine,  they  shall  provide  the  Commissioner  with  the 
original  quarantine  request,  the  individual  board  requests,  the 
consolidated  request,  copies  of  the  findings,  conclusions  and  the 
final  requests  of  the  board  and  copies  of  the  hearing  transcripts, 
and  upon  receipt  of  the  same  the  Commissioner  shall  declare  such 
quarantine . 

c.  In  the  event  the  district  boardsdo  not  concur,  those 
districts  which  do  concur  will  transmit  all  documents  to  the  Board 
of  Agriculture,  by  letter  signed  by  all  concurring  district  board 
chairmen.  Upon  receipt  of  such  letter  and  documents,  the  Board  of 
Agriculture  shall  convene  a hearing  within  ten  (10)  days  to  determine 
if  the  Commissioner  shall  be  instructed  to  declare  a quarantine. 

Copies  of  all  documents  will  be  provided  to  the  Commissioner  of 
Agriculture . 

Section  13.  Administrative  Procedure  Act.  All  hearings  shall 
be  held  in  compliance  with  the  Wyoming  Administrative  Procedure  Act. 

Section  14.  Termination  date.  All  quarantines  which  do  not 
contain  a termination  date  shall  remain  in  effect  until  terminated 


by  the  same  procedure  under  which  the  quarantine  was  initiated. 
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CHAPTER  XL IX 


RULES  AMU  REGULATIONS  OF  THE 
LEAFY  SPURGE  CONTROL  ACT  OF  1978 


Section  1.  Authori t.y.  These  regulations  are  promulgated  pursuant 
to  W.S.  11-5-201,  also  known  as  the  Leafy  Spurge  Control  Act  of  1978, 
hereinafter  the  Act;  and  the  Wyoming  Administrative  Procedure  Act,  for 
the  purpose  of  carrying  out  the  intent  of  W.S.  11-5-201. 

a.  The  program  for  the  treatment  of  Leafy  spurge  (euphorbia  esul a ) 
shall  be  carried  out  under  the  provisions  of  the  Wyoming  Weed  and  Pest 
Control  Act  of  1973,  as  modified  by  W.  S.  11-5-201  and  the  rules  and 
regulations  of  the  Board  of  Agriculture  as  provided  for  and  in  compliance 
with  the  Act; 

b.  The  treatment  program  shall  be  under  the  direction  of  the  Board 
of  Directors  of  each  Weed  and  Pest  Control  District; 

c.  Compliance  with  the  program  shall  be  the  responsibility  of  the 
landowner; 

d.  The  overall  program  shall  be  coordinated  by  the  Department  of 
Agriculture  in  consultation  with  other  pertinent  agencies  and  organizations. 

Section  2.  Definitions.  For  the  purpose  of  carrying  out  the  intent 
of  W.S.  11-5-201,  the  following  definitions  shall  be  considered  as  well 
as  those  contained  in  Title  11,  Chapter  5,  and  the  Wyoming  Administrative 
Procedure  Act. 

a.  The  term  "state  lands"  means  the  lands  under  the  jurisdiction 
of  the  State  Board  of  Land  Commissioners  and  Farm  Loan  Board; 

b.  The  term  "District  Evaluation  Committee"  means  the  committee 
consisting  of  one  representative  from  each  district,  within  the  respective 
area,  with  the  Executive  Director  for  each  area  serving  as  chairman.  The 
District  Evaluation  Committee  shall  review  each  district  program  annually, 
and  determine  if  the  districts  in  their  respective  areas  are  implementing 
and  pursuing  an  effective  program  for  the  treatment  of  Leafy  spurge,  and 
will  submit  a report,  by  July  15  of  each  year,  to  the  County  Commissioners 
and  State  Evaluation  Committee; 

* 

(1)  The  Board  of  Directors  for  each  district  shall  select  their 
own  representative  who  may  be  a member  of  the  Board  of  Directors,  and/or 
a Supervisor; 

(2)  The  district  shall  have  the  right  to  comment  upon  any  report 
prior  to  distribution.  Comments  shall  be  distributed  with  the  report; 

(3)  Areas  are:  Area  1 - Big  Horn,  Hot  Springs,  Park,  and  Washakie; 
Area  2 - Campbell,  Crook,  Johnson,  and  Sheridan;  Area  3 - Converse,  Natrona, 
Niobrara,  and  Weston;  Area  4 - Lincoln,  Sublette,  Teton,  and  Uinta;  Area  5 •• 
Carbon,  Fremont,  and  Sweetwater;  Area  6 - Albany,  Goshen,  Laramie,  and  Platte. 


A5-2Z 


Commissi  oner 
of  Public 
the  Board 
The 


Pest  Council;  Wyoming  Department  of  Agriculture,  appointed  by  the 
of  Agriculture;  Public  Land  Office,  appointed  by  the  Commissioner 
Lands;  Wyoming  Board  of  Agriculture,  appointed  by  the  Chairman 
of  Agriculture;  and  the  Governor's  Office,  appointed  by  the  Go 
committee  shall  annually  reviev/  the  district  evaluation  reports  and  have 
the  authority  to  conduct  on-site  inspections  and  make  adjustments  as  they 
deem  feasible.  The  committee  shall  submit  an  annual  report  by  August  15 
of  each  year  to  the  Board  of  Agriculture,  County  Commissioners , Public  Land 
Office,  Governor's  Office,  District  Evaluation  Committee,  and  each  district; 


d.  The  term  "treatment  program"  means  the  program  implemented  by  the 
Board  of  Directors  of  each  district; 


,e.  The  term  "treatment"  means  the  treatment  recommended  in  the  current 
Wyoming  Weed  Control  Guide,  and/or  as  approved  by  the  State  Evaluation 
Committee,  using  a Weed  Management  Program  which  is  an  interdisciplinary 
approach  to  control  unwanted  plants; 


f.  The  term  "cropland"  means  lands  that  are  being  cultivated; 

g.  The  term  "Executive  Board  of  Directors"  means  the  governing  body  of 
the  Wyoming  Weed  and  Pest  Council. 


Section  3.  Standards  and  Procedures.  The  Wyoming  Board  of  Agriculture, 
in  cooperation  with  the  Executive  Board  of  Directors,  may  suggest  standards 
and  procedures  for  carrying  out  an  effective  treatment  program. 

Section  4.  Landowner  Agreements.  The  district  shall  obtain  a landowner 
agreement  which  assures  that  an  approved  treatment  progarm  will  be  carried 
out  on  the  landowner's  property. 

a.  The  approved  treatment  progarm  must  be  a continuous  three  (3) 
year  program,  subject  to  continued  funding.  If  State  funds  are  used,  they 
may  be  used  only  during  these  three  (3)  years  on  any  given  acre; 

(1)  Exceptions  can  be  made  to  the  continuous  three  (3)  year  program 
upon  approval  of  exception  request  approved  by  the  District  Board,  Executive 
Board  of  Directors,  and  the  Board  of  Agriculture. 


b.  The  District  shall  put  into  effect  agreements,  as  recommended  by 
the  District  Board,  with  the  landowners  to  assure  the  continuation  of 

the  maintenance  program  after  the  expiration  of  the  three  (3)  year  progarm. 

The  maintenance  program  will  be  continuous  as  recommended  by  the  District 
Board  under  Title  11,  Chapter  5. 

4*  * 

c.  The  landowner  agreements  on  property  described  in  the  agreement  are 
binding  upon  all  heirs  and  assignees  until  termination  of  the  agreement. 

Section  5.  Cooperative  Agreements.  The  Wyoming  Department  of  Agriculture 
may  enter  into  cooperative  agreements  with  the  districts  to  carry  out  the 
intent  of  the  program. 
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Section  6.  Application  of  Treatiner^JVoi)jiam.  The  district  may  engage 
in  the  application  of  herbicides  and/or  may  have  application  equipment 
available  to  supplement  commercial  and  private  applicators.  The  treatment 
under  the  program  is  the  responsibility  of  the  landowner. 

a.  A landowner  carrying  out  the  treatment  program  will  be  credited 

at  the  same  rate  for  herbicides  and/or  application  of  the  same  as  established 
for  (or  by)  the  district,  or  by  bid.  He  shall  be  allowed  to  purchase 
herbicides  from  the  district  at  bid  price  plus  five  percent  (5%).  If 
the  district  lets  bids:  the  district  may  reject  any  and  all  bids; 

b.  If  the  project  is  bid,  the  landowner  may  conduct  the  program  by 
meeting  the  low,  acceptable  bid; 

c.  A landowner  may  be  -reimbursed  in  cash  for  eighty  percent  (89%) 
of  application  and  herbicide  cost  until  he  has  reached  his  sixty  dollar 
($60.00)  contribution,  and  thereafter,  he  may  be  reimbursed  at  one  hundred 
percent  (100%). 

d.  If  any  other  entity  of  Government  cost-shares  on  any  acre  of 
Leafy  spurge,  the  landowner  shall  advise  the  District  Board  of  such  cost- 
sharing and  such  shall  not  be  considered  to  be  a landowner  contribution; 

e.  When  bids  are  not  let,  the  cost  of  application  shall  be  negotiated 
by  the  Weed  and  Pest  Control  District,  and  shall  specify  the  herbicide  cost 
and  application  cost. 

Section  7.  Treatment  Program.  The  district  shall  submit  plans  for 
each  fiscal  year  to  the  Department  for  carrying  out  the  treatment  progami. 

a.  Districts  submitting  a program  under  Section  12(d)  for  State 
appropriated  funds  shall  carry  out  that  program  or  return  any  unused  state 
appropriated  funds  immediately  to  the  State; 

b.  Any  district  which  does  not  submit  a letter  of  intent  prior  to 
July  31,  1979,  indicating  the  estimated  State  appropriated  funds  that  will 
be  requested  during  the  1981. and  1982  biennium  shall  not  be  eligible  to 
receive  State  appropriated  funds  during  that  biennium; 

c.  Any  district  which  does  not  submit  a letter  of  intent  prior  to 
July  31,  1981,  indicating  the  estimated  state  appropriated  funds  that  will 
be  requested  during  the  1983  and  1984  biennium  shall  not  be  eligible  to 
receive  State  appropriated  funds  during  that  biennium. 

Section  8.  Progress  Reports.  The  district  shall  submit  annually 
progress  reports  to  the  District  Evaluation  Committee,  and  the  District 
Evaluation  Committee  shall  forward  each  district  report  as  well  as  the 
District  Evaluation  Committee  report  to  the  State  Evaluation  Committee. 

• 4 ' 

Section  9.  Enforcement.  The  district  shall  be  responsible ' for  the 
enforcement  of  the  program. 

a.  In  the  event  that  a landowner  will  not  cooperate  in  a treatment 
program,  the  district  will  enforce  the  legal  remedies  as  provided  by  law, 

W. S.  11-5-101  through  11-5-119  inclusive,  and  W.S.  11-5-201. 
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Section  10.  Implementation  _by_  the lleed  and  Pest  Cc^n_trol  0 i s t>_ict. 

a.  The  District  shall  initiate  a treatment  program  to  treat  at  least 
one-third  (1/3)  of  the  reported  acres  of  Leafy  spurge  each  fiscal  year  for 
the  first  three  (3)  years,  plus  initiate  a maintenance  program,  providing 
funds  are  made  available  through  VI. S.  11-5-111  or  W.S.  11-5-201; 


b.  If  State  appropriated  funds  are  required,  the  district  shall  be 
limited  to  initiating  treatment  on  one-third  (1/3)  of  the  reported  acres 
of  Leafy  spurge  on  private  lands  each  fiscal  year; 

c.  Exceptions  to  the  one-third  (1/3)  may  be  approved  by  the  Department 
after  receiving  recommendations  from  the  Board  of  Agriculture  in  cooperation 
with  the  Executive  Board  of  Directors. 


Section  11.  Implementation  by  the  Public  Land  Office. 

a.  Trust  and  agency  funds  may  be  expended  as  soon  as  a district  program 
is  approved,  and  shall  be  used  in  all  counties  where  Leafy  spurge  exists, 

b.  Public  Land  Office  administration  cost  shall  not  exceed  one  percent 
(1%)  of  the  total  appropriation  for  the  biennium; 

(1)  Administration  costs  are  limited  to  contractual  services, 
supplies  and  equipment. 

c.  Appropri ati on  of  Five  Hundred  Fourteen  Thousand  Dollars  ($5 1 A ,000 .00) 
is  for  the  biennium  ending  June  30,  1980; 

d.  A request  for  trust  and  agency  funds  pursuant  to  W.S.  11-5-201  shall 
be  initiated  by  the  district  by  submitting  a State  voucher  to  the  Public 
Land  Commission,  accompanied  by  an  invoice; 


e.  District  programs  on  lands  under  the  jurisdiction  of  the  State  Board 
of  Land  Commissioners  and  Fan?.  Loan  Board  shall  be  subject  ‘ to  approval  by 
the  Public  Land  Office. 

Section  12.  Imp! emen tation  by  the  Wyoming  Department  of  Agri culture. 

a.  Wyoming  Department  of  Agriculture  administration  cost  shall  not 
exceed  one  percent  (1%)  of  the  total  appropriation  for  the  biennium; 


(1)  Administration  costs  are  limited  to  contractual  services, 
supplies  and  equipment. 

b.  Appropriation  of  Eight  Hundred  Eighty-Five  Thousand  Dollars 
($885,000.00)  is  for  the  biennium  ending  June  30,  1980; 

c.  Department  funds  may  be  expended  when  a district  program  is  approved 
and  districts  have  complied  with  the  minimum  requirements  under  W.S.  11-5-201 
and  pertinent  regulations  as  follows: 


d.  Minimum  requirements: 

(1)  The  Leafy  spurge  budget  must  be  prepared  and  submitted  to  the 
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County  Commissioners,  and  an  additional  one  (1)  nil!  must  be  approved  by 
the  County  Commissioners; 

(2)  The  budget  as  approved  by  the  County  Commissioners  must  be 
submitted  to  the  Department; 

(3)  A request  for  appropriated  funds  pursuant  to  W.S.  11-5-201 
shall  be  initiated  by  the  district  by  submitting  a State  voucher  to  the 
Department; 

(4)  District  programs  shall  be  subject  to  approval  by  the  Department 
after  receiving  recommendations  from  the  Board  of  Agriculture  in  cooperation 
with  the  Executive  Board  of  Directors; 

(5)  The  Board  of  Directors  or  their  authorized  representative 
must  file  a statement  that  the  district  has  fully  obligated  the  additional 
one  (1)  mill,  and  that  the  landowner  has  obligated  twenty  percent  (20£) 

of  the  amount  of  funds  for  the  fiscal  year  for  the  treatment  of  Leafy  spurge;  - 

9 

(a)  The  Board  of  Directors  or  their  authorized  representative 
must  submit  a statement  to  the  Department  to  show  that  district  Leafy  spurge 
funds  will  be  totally  obligated  for  that  fiscal  year. 

(6)  Once  the  minimum  requi rements  have  been  met,  the  district  is 
eligible  to  receive  up  to  seventy  percent  ( 70% ) of  the  appropriated  funds 
requested  by  that  district  for  any  given  fiscal  year. 

(a)  Upon  completion  of  the  treatment  program  for  the  fiscal  year, 
the  district  is  eligible  to  receive  the  remaining  thirty  percent  (30?i)  after 
final  accounting  and  report  have  been  received  by  the  Department. 

Section  13.  Budget.  The  District  Board  of  each  district  shall  budget 
the  necessary  money  in  their  district  to  carry  out  the  intent  of  the  Act. 

Section  14.  Monitoring.  When  deemed  necessary,  a herbicide  monitoring 
program  may  be  initiated. 

a.  The  cost  for  a monitoring  program  shall  be  shared  by  the  Department, 
Public  Land  Commission,  District,  and  Federal  Agencies,  and  shall  not  be 
considered  an  administrative  cost; 

b.  The  cost  will  be  as  follows,  based  on  the  percentage  (%)  of  land 
status  in  a program  area: 

(1)  Federal  land  - paid  by  Federal  agencies; 

(2)  State  land  - paid  by  the  Public  Land  Commission; 

(3)  Private  land  - paid  by  District  and  Department. 

c.  The  Department,  District,  and  Public  Land  cost  for  a monitoring 
program  shall  be  paid  for  by  funds  appropriated  under  W.S.  11-5-201. 
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Section  15. 
shall  comply  with 
funds  are  used  on 


Compliance . All  districts  wh e re 
the  following  sections  regardless 
private  lands: 


leafy  spurge  is  identified 
of  whether  or  not  State 


a.  Section  1. 

Au  Ihori  ty ; 

b.  Section  2. 

Defini ti ons ; 

c.  Section  4. 

Landowner  Agreements; 

d.  Section  6. 

Application  of  Treatment  Program; 

e.  Section  8. 

Progress  Reports; 

f . Section  9. 

Enforcement ; 

g.  Section  10. 

Implementation  by  the  1/eed  & Pest 

h.  Section  11. 

Implementation  by  the  Public  Land 
State  land  is  involved); 

i.  Section  13. 

Budget. 
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CHAPTER  XXXXIV 


CERT  IT! CATION  RULES  & REGULATIONS 

FOR 

WEED  & PEST  SUPERVISORS 

Section  I.  Anth_orj_ty . Pursuant  to  the  authority  vested  in  the 
Board  of  Certification  by  virtue  of  Wyoming  Statutes  11-69.1  through 
11-65.21  and  Wyoming  Statutes  S-276.1  9 through  9-276.33,  the  »'cl  lowing 
rules  and  regulations  are  hereby  promulgated. 

Section  2.  Qual ifications.  Agricultural  background  with: 

a.  College  degree,  preferably  with  a major  in  agriculture  and/or 
related  field,  who  shall  have  sati sfactori ly  completed  courses  in 
Entomology  and  Weed  Science  or  their  equivalent,  from  an  accredited 
college  or  university,  or; 

b.  High  school  graduate  or  its  equivalent  and  in  addition  has  two 
(2)  years  practical  experience  working  in  job-related  fields  of  weed  and 
pest  operations,  who  shall  have  satisfactorily  completed  courses  in 
Entomology  and  Weed  Science  or  their  equivalent,  from  an  accredited 
college  or  university. 

c.  If  the  qualifications  as  specified  in  Section  2 a or  b have 
been  achieved,  the  person  shall  be  deemed  a certified  supervisor  under 
the  Wyoming  Weed  and  Pest  Control  Act  of  1973.  The  certified  supervisor 
will  not  be  subject  to  additional  testing  and  examinations  under  the  act. 

Section  3.  Supervisors  employed.  Prior  to  promulgation  shall  be 
deemed  certified  supervisors  if  the  following  requirements  have  been  met. 

a.  Have  satisfactorily  completed  Entomology  and  Weed  Science  courses 
or  their  equivalent,  from  an  accredited  college  or  university. 

b.  If  the  qual if icatons  as  specified  in  Section  3 a have  been 
achieved,  the  person  shall  be  deemed  a certified  supervisor  under  the 
Wyoming  Weed  and  Pest  Control  Act  of  1973.  The  certified  supervisor  will 
not  be  subject  to  additional  testing  and  examinations  under  the  act. 

c.  If  the  requirements  as  specified  in  Section  3 a have  not  been 
achieved,  the  supervisor  will  be  subject  to  testing  and  additional  require- 
ments as  specified  by  the  Weed  & Pest  Board  of  Certification  under  the 

act. 


d.  A passing  grade  of  seventy  percent  (70%)  shall  be  required. 

Answers  to  tests  would  be  predetermined . 

Section  4.  Supervi sors.  Supervisors  are  required  to  attend  at  least 
one  workshop  and/or  training  course  every  two  years  to  maintain  their  status. 
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appendix  6 

PUBLIC  LAW  90-583 


APPENDIX  6 


PUBLIC  LAW  90-583 
90th  Congress,  S.  2671 
October  17,  1968 


AN  ACT 


82  Stat.  1146 


To  provide  for  the  control  of  noxious  plants  on  land 
under  the  control  or  jurisdiction  of  the 
Federal  Government. 


Be  it  enacted  by  the  Senate  and  House  of  Representatives 
of  the  United  States  of  America  in  Congress  assembled,  That 
the  heads  of  Federal  departments  or  agencies  are  authorized 
and  directed  to  permit  the  commissioner  of  agriculture  or 
other  proper  agency  head  of  any  State  in  which  there  is  in  ef- 
fect a program  for  the  control  of  noxious  plants  to  enter  up- 
on any  lands  under  their  control  or  jurisdiction  and  destroy 

noxious  plants  growing  on  such  land  if — 

(1)  such  entry  is  in  accordance  with  a program  sub- 
mitted to  and  approved  by  such  department  or  agency: 

Provided,  That  no  entry  shall  occur  when  the  head  of 
such  Federal  department  or  agency,  or  his  designee,  shall 
have  certified  that  entry  is  inconsistent  with  national 
securi ty ; 

(2)  the  means  by  which  noxious  plants  are  destroyed 
are  acceptable  to  the  head  of  such  department  or  agency; 
and 

(3)  the  same  procedure  required  by  the  State  pro- 
gram with  respect  to  privately  owned  land  has  been 
followed. 

Sec.  2.  Any  State  incurring  expenses  pursuant  to  sec- 
tion 1 of  this  Act  upon  presentation  of  an  itemized  account  of 
such  expenses  shall  be  reimbursed  by  the  head  of  the  department 
or  agency  having  control  or  jurisdiction  of  the  land  with  re- 
spect to  which  such  expenses  were  incurred:  Provided , That  such 
reimbursement  shall  be  only  to  the  extent  that  funds  appropri- 
ated specifically  to  carry  out  the  purposes  of  this  Act  are 
available  therefor  during  the  fiscal  year  in  which  the  expenses 
are  incurred. 

Sec.  3.  There  are  hereby  authorized  to  be  appropriated  to 
departments  or  agencies  of  the  Federal  Government  such  sums  as 
the  Congress  may  determine  to  be  necessary  to  carry  out  the 
purposes  of  this  Act. 


Noxious 
Plant  control . 


Appropriation 

authorization. 


Approved  October  17,  1968 
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CONSIDERATIONS  FOR  IMPLEMENTING  PL  90-583  (CARLSON  PILL) 


(Prepared  by  Interagency  Ad  Hoc  Committee  selected  by  The  Weed  Committee  of 
the  Department  of  Agriculture  and  Interior,  and  reviewed  by  representatives 
from  USDA , Interior  and  Defense  Agencies  having  jurisdiction  over  Federal 
1 ands ) 


Interpretation  of  PL  90-583 

1.  "Heads  of  Federal  departments  or  agencies"  suggest  delegation 
to  appropriate  field  unit  administrators  directly  responsible  for 
resource  management  and  action  programs. 

2.  "Commissioner  of  Agriculture  or  other  proper  agency  head  of 
any  State"  is  construed  to  mean  such  instrumentality,  including 
weed  districts,  in  those  States  with  effective  weed  laws  and  an 
active  noxious  plant  control  program  with  the  coordination  respon- 
sibility centered  in  the  State  Department  of  Agriculture 

3.  Authorizes  suitable  appropriation  of  funds  by  Congress  to 
Federal  departments  or  agencies  to  conduct  adequate  and  effective 
noxious  plant  control  on  federally  administered  lands  in  cooperation 
with  those  States  in  which  there  is  in  effect  a noxious  plant  control 
program.  This  appears  to  be  the  key  provision  of  the  Act.  State 
control  of  noxious  plants  occurring  on  Federal  lands  is  very  unlikely 
without  assurance  of  reimbursement.  Further,  improved  financing 
levels  would  enable  Federal  agencies  to  undertake  appropriate  plant 
control  programs  as  a normal  phase  of  resource  management  with  or 
without  State  cooperation. 

Implementation  of  PL  90- 58 3 

1.  Documentation  of  Federal  land -managing  agencies ' -bureaus ' known 
noxious  plant  control  needs  in  those  States  with  active  control 
programs  as  a basis  t or  requesting  suitable  funding  for  this  purpose 
from  Congress. 

2.  Where  cooperative  Federal -State  control  programs  are  contemplated, 
determination  of  annual  needs  will  require  close  coordination  of 
concerned  parties  to  establish  realistic  goals  within  funding  ability 
of  each  party.  Such  determination  should  be  accomplished  well  in 
advance  of  Federal  agencies'  annual  budget  submission  to  insure 
inclusion  of  this  item. 

3.  Suitable  appropriation  of  funds  by  Congress  for  Federal  departments’, 
agencies'  or  bureaus'  noxious  plant  control  programs  is  not  to  be 
construed  as  an  obligation  to  utilize  the  State,  or  proper  agency  head 

thereof,  in  the  control  effort.  Purposes  of  the  Act  can  be  fulfilled 
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bv  the  Federal  department  or  agency  performing  the  needed  control 
work  providing  it  is  of  a quality  comparable  to  that  accomplished 
by  the  State  program  on  private  lands. 

Recommendations 


1.  Cooperative  aspects  of  action  programs  involving  Federal  agency- 
bureau  and  State  field  units  to  be  coordinated  and  implemented 
through  maximum  use  of  local  agreements  under  existing  authorities. 
Present  agreements  between  federal  and  states  appaar  to  be  adequate 
for  purposes  of  this  Act. 

2.  Concerned  Federal  departments  should  request  respective  agencies 
or  bureaus  to  contact  their  State  Commissioners  of  Agriculture  (or 
other  proper  State  agency  head)  advising  them  of  the  agency's  or 
bureau's  desire  to  implement  provisions  of  PL  90-583  and  to  solicit 
bureau  involvement  for  FY  1971  with  a projection  of  annual  needs  for 
a subsequent  5-year  period  (through  FY  1975). 

3.  Each  Federal  agency  or  bureau  to  seek  appropriations  beginning 
in  FY  1971  or  as  soon  thereafter  as  possible  to  implement  the 
cooperative  control  programs  developed  with  those  States  in  which  there 
is  in  effect  a program  for  control  of  noxious  plants. 

4.  Consider  resolution  by  appropriate  memoranda  of  understanding 
between  concerned  heads  of  Federal  agency  or  bureau  and  State  in 
the  event  that  coordination  cannot  be  effectively  realized  in 
localized  situations. 
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APPENDIX  7 

SUCCESSFUL  BiO-CONTROL  OF  MUSK  THISTLE,  E.W.  SPACKMAN 


APPENDIX  7 


Biocontrol  of  Musk  Thistle  in  Wyoming 

by 

Everett  W.  Spackman  * 

The  thistle  weevil,  Rhinocyllus  conicus,  was  released  in  Wyoming  in 
1975  at  a site  on  the  Wyoming  Game  & Fish  Department  Reserve  in  the  Sy- 
bille  Canyon  within  an  infestation  of  musk  thistle.  The  release  was  made 
in  cooperation  with  Gary  Lee,  Weed  Science  Researcher. 

Perhaps  before  giving  the  present  status  of  the  thistle  in  Wyoming 
there  should  be  some  background  on  the  biology  of  the  weevil.  In  1968, 

R..  conicus  was  introduced  into  the  United  States  from  France  and  Italy 
for  biocontrol  of  musk  thistles,  by  L.  A.  Andres,  Biological  Weed  Control 
Laboratory,  ARS , USDA.  The  weevil  is  a native  of  central  and  eastern  Europe, 
western  Asia,  and  the  Mediterranean  region  and  lives  in  many  climates,  in- 
cluding extremely  cold  winters.  The  insect  seeks  out  four  genera  of  thistle 
among  which  are  the  musk  thistle  and  Canada  thistle.  The  insect  hibernates 
overwinter  as  an  adult.  When  spring  arrives  the  adults  mate  and  lay  eggs  on 
the  bud  of  the  plant  on  the  flower  bracts  and  they  hatch  in  about  6 to  8 days. 
The  young  larvae  then  burrow  into  the  head  where  they  form  cells  in  which  they 
mature  while  feeding  on  the  developing  seeds.  After  25  to  30  days  in  the  lar- 
val stage,  they  pupate  and  adults  occur  in  8 to  14  days.  The  adults  remain 
within  the  leaf  for  a few  weeks  before  leaving  the  plant.  The  adults  over- 
winter in  the  soil,  under  trash,  etc.  There  is  one  generation  per  year  in 
Wyoming. 

Back  in  1973  a contact  was  made  with  Paul  Dunn,  Entomologist,  Western 
Region,  Biological  Control  of  Weeds  Laboratory  at  Albany,  California  to  see 
about  obtaining  a number  of  the  thistle  weevil.  As  you  may  recall,  Mr.  Dunn 
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presented  some  information  to  you  at  last  years  conference  on  Biological 
Control  of  Weeds.  After  waiting  two  years,  we  finally  received  500  weevil 
which  were  released  on  June  16,  1975.  These  were  released  on  the  Wyoming 
Game  & Fish  Department  Game  Reserve  in  Sybille  Canyon  approximately  40  miles 
Northeast  of  Laramie. 

On  July  18,  1975  we  checked  for  weevil  and  were  elated  at  the  amount 
of  activity.  Eggs  had  been  layed , adults  were  feeding  and  some  larvae  were 
observed  in  two  open  heads.  Only  two  heads  were  opened  in  which  to  confirm 
the  presence  of  larvae;  one  of  these  had  two  and  the  other  had  eleven  larvae. 
We  examined  the  outside  of  a number  of  other  heads  in  the  area  and  found  the 
brown  scales  which  is  a good  indication  of  eggs  being  present.  The  female 
lay  eggs  then  cover  them  with  brown  scale-like  material. 

In  1976  I showed  the  release  site  to  Dr.  Harold  Alley.  At  the  time  of 
tfhis  visit  he  was  interested  in  collecting  some  seeds  from  musk  thistle.  We 
were  unable  to  collect  very  many  good  seeds. 

On  August  17,  1976  Dr.  Harold  Alley  and  Dr.  Neil  Humberg  measured  the 
density  of  the  thistle  in  the  release  area.  In  two  plots,  18  ft.  x 18  ft., 
there  were  184  and  97  thistle  plants. 

Visual  observations  indicated  only  a few  first  year  plants.  We  traveled 
one  mile  east  of  the  release  site  and  found  plants  infested  with  weevil  larvae. 
The  weevil  had  moved  at  least  one  mile  within  the  first  year. 

During  the  summer  of  1976  it  was  decided  to  transfer  some  of  the  adults  to 

l 

a location  in  Converse  County.  This  was  accomplished  on  July  20  and  August  26. 

In  June  1977  when  the  research  plot  was  surveyed,  it  was  quite  a surprise 
to  find  but  a very  few  surviving  plants  in  the  area,  all  of  which  had  thistle 
weevil  larvae  within  the  heads. 
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The  year  1977  did  not  appear  to  be  a good  year  for  musk  thistle. 
The  decrease  in  thistle  infestation  in  the  Sybille  area  cannot  all  be 
attributed  to  the  weevil.  It  was  observed  that  the  thistle  were  not 
nearly  as  robust  at  the  Converse  County  release  site  in  1977  as  they 
were  in  1976. 


Paper  presented  at  the  Wyoming  Weed  & Pest  Conference,  Casper, 
Wyoming,  November  1,  2,  & 3,  1977. 

* Extension  Entomologist,  Plant  Science  Division,  Colloge  of  Ag- 
riculture, University  of  Wyoming. 
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APPENDIX  8 


SPECIMEN  LABELS  OF  TORDON  22K,  TORDON  BEADS, 
BANVEL,  BANVEL  5G  AND  2,A-D  dimethylamine 


CAUTION 

KEEP  OUT  OF  THE  REACH  OF  CHILDREN 
MAY  CAUSE  IRRITATION  • COMBUSTIBLE  LIQUID 
AVOID  CONTACT  WITH  SKIN  AND  EYES 
AVOID  BREATHING  SPRAY  MIST  • KEEP  CONTAINER  CLOSED 
KEEP  AWAY  FROM  HEAT  AND  OPEN  FLAME 
ACTIVE  INGREDIENT: 

Picloram  (4-amino-3,5,6-trichloropicolinic  acid) 


as  the  potassium  salt  24.9% 

INERT  INGREDIENTS: 75.1% 

Acid  Equivalent: 


4-amino-3,5,6-trichloropicolinic  acid  21.5%  — 2 lb  gal. 


NOTICE:  Seller  warrants  that  the  product  con'orms  to  its  chemical  descrio:  o"  ana  is  reasonably  tit  tor 
the  purposes  stated  on  the  label  when  used  in  accordance  with  directions  utce*  normal  conditions  of 
use.  but  neither  this  warranty  nor  any  other  warranty  of  MERCHANTABiLiTY  or  FITNESS  FOR  A 
PARTICULAR  PURPOSE,  express  or  implied,  extends  to  the  use  of  th  s product  contrary  to  label 
instruction,  or  under  abnormal  conditions  or  under  conditions  not  reasonac  v 'oreseeable  to  seller,  and 
buyer  assumes  the  risk  of  any  such  use 

U S Paten*  No  3.285  925 


First  Class 
Permit  No.  294 
Midland, 
Michigan 

BUSINESS  REPLY  MAIL 

NO  POSTAGE  STAMP  NECESSARY  IF  MAILED  IN  U S. 

(Return  Postage  Guaranteed! 


THE  DOW  CHEMICAL  COMPANY 
Agricultural  Center 
P.O.  Box  1706 
Midland,  Michigan  48640 


USE  DIRECTIONS 

Use  TORDON  22K  weed  killer  to  control  broadleaved  perennial  weeds  such  as  Canada 
thistle,  field  bindweed  (wild  morningglory)  leafy  spurge.  Russian  knapweed  and  other 
rangeland  weed  and  brush  species  such  as  fringed  sagebrush,  snakeweed  Geyer  (plains) 
larkspur,  rabbitbrush  and  pricklypear  cactus  Treat  anytime  during  the  growing  season 
using  low  pressure  (10  to  30  psi)  sprays. 

Spot  Treatment:  Use  TORDON  22Kat  rates  of  2 to  4 guarts  per  acre.  Use  this  amount  in  20  to 
100  gallons  of  water  per  acre  and  apply  as  a spray  to  wet  foliage  Use  the  higher  rates  to 
control  leafy  spurge  and  Russian  knapweed  Use  the  lower  rates  for  field  bindweed  and 
Canadathistle  For  a 1,000  sguare  foot  treatment  use2'/i  fluid  ounces  of  TORDON  22K  per  1 
gallon  of  water  (equivalent  to  3 quarts  per  acre  of  TORDON  22K).  NOTE:  During  a single 
season  do  not  use  more  than  10  gallons  of  TORDON  22K  for  any  100  acre  area  and  do  not 
treat  more  than  20  acres  of  any  100  acre  area. 

Broadcast  Treatment:  For  broadcast  treatment  a permit  for  aerial  and  ground  application 
must  be  obtained  from  the  Wyoming  Department  of  Agriculture  To  control  fringed 
sagebrush,  snakeweed.  Geyer  (plains)  larkspur,  rabbitbrush,  and  pricklypear  cactus  use  1 
to  2 pints  of  TORDON  22K  weed  killer  in  20  to  100  gallons  of  water  per  acre  with  ground 
equipment  or  3 to  5 gallons  of  water  per  acre  aerially.  Apply  only  as  a single  broadcast  spray 
during  any  one  growing  season. 

To  control  perennial  broad  leaved  weeds  such  as  Canada  thistle,  leafy  spurge  and  Russian 
knapweed  use  2 to  4 quarts  of  TORDON  22K  weed  killer  in  20  to  100  gallons  of  water  per  acre 
with  ground  equipment  or  3 to  5 gallons  of  water  per  acre  aerially  and  apply  only  as  a single 
broadcast  spray  during  any  one  growing  season  For  mixture  with  phenoxy  herbicides 
consult  University  of  Wyoming  suggestions  on  mixtures  for  specific  species 

USE  PRECAUTIONS 

Do  not  allow  spray  drift.  TORDON  herbicide  is  highly  active.  Small  amounts  may  cause 
damage  to  plants  if  applied  during  either  growing  or  dormant  periods.  Do  not  apply  or 
otherwise  permit  TORDON  22K  or  sprays  containing  it  to  contact  desirable  plants  such  as 
vegetables,  flowers,  grapes,  fruit  trees,  ornamentals,  tomatoes,  potatoes,  beans  of  all  types 
and  other  valuable  broadleaved  plants,  nor  the  soil  containing  roots  of  nearby  valuable 
plants.  Apply  TORDON  22K  only  when  there  is  little  or  no  wind  or  no  hazard  from  spray  drift 

Do  not  contaminate  water.  To  avoid  crop  or  other  plant  injury,  do  not  treat  or  allow  spray 
drift  to  fall  onto  inner  banks  or  bottom  of  irrigation  and  drainage  ditches.  Dike  around  and 
do  not  irrigate  through  treated  areas 

Do  not  move  treated  soil.  Do  not  go  over  treated  areas  with  land  levelers  cultivation  cr 
harvesting  equipment,  or  move  the  soil  by  any  other  means. 

Do  not  transfer  livestock  directly  from  areas  treated  in  any  one  growing  season  onto 
broadleaved  crop  areas  without  allowing  7 days  on  untreated  grass  pastures  as  unne  may 
contain  enough  picloram  to  cause  crop  injury. 

Do  not  graze  treated  areas  with  dairy  animals. 

Do  not  treat  pastures  containing  valuable  legumes  or  those  intended  for  harvesting  as 

hay  or  to  be  rotated  to  broadleaved  crops 

Do  not  mix  with  other  pesticides,  except  phenoxy  herbicides  in  accordance  with  University 
of  Wyoming  suggestions. 

Other  precautions:  Do  not  store  near  food,  feedstuff,  fertilizer,  seeds,  insecticides 
fungicides  or  other  pesticides.  To  avoid  injury  to  desirable  plants,  containers  and  sprayers 
used  for  TORDON  22K  should  not  be  reused  to  contain  or  apply  other  materials.  Be  sure  that 
all  use  of  TORDON  22K  conforms  to  local  regulations. 

Rinse  equipment  and  containers  thoroughly  with  water  and  dispose  of  wastes  by  burying  in 
non-crop  land  away  from  water  supplies.  Containers  should  be  disposed  of  by  punching 
holes  in  them  and  burying  with  waste 
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TORDON-  22K  Weed  Killer  Use  Questionnaire 
NOTICE  TO  PURCHASER 

So  that  we  may  better  serve  you  please  complete  and  return  this  card. 
The  above  label: 

Directions  are: 

Understandable . . . 

Precautions  are: 

Clear . . . 


□ 


Confusing 

Unclear 


Comments 


Name 


Address 


Thanks  for  your  cooperation.  A token  of  our  appreciation  will  be  returned  to  you. 

THE  DOW  CHEMICAL  COMPANY 
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TORDON  Beads  herbicide  applied  to  the  soil  over  plant  roots  is  highly  effective  for  the  control  of  broad- 
leaved perennial  and  annual  weeds  and  undesirable  woody  plants  on  utility,  highway  and  other  right-of- 
ways.  fencerows  headlands  around  farm  and  industrial  buildings  and  storage  siies 


For  Control  of  Broadleeved  Perennial  and  Annuel  Weeds:  Apply  TORDON  Beads  uniformly  anytime  during 
the  normal  growing  season  where  sufficient  moisture  is  available  to  carry  the  herbicide  into  the  soil  in 
areas  where  little  or  no  summer  rainfall  occurs,  application  should  be  made  n late  summer  or  early  fall 
Maximum  effects  of  the  treatment  do  not  become  apparent  until  the  chemical  has  been  carried  by  moisture 
into  the  soil. 


APPLICATION  RATES 


TORDON  Beads  herbicide  is  effective  against  a wide  range  of  weeds  Local  conditions  may  affect  the  use  of 
herbicides  Consult  your  State  Agricultural  Experiment  Station  or  Extension  Service  weed  specialists  for 
local  recommendations  Be  sure  that  the  use  of  this  product  conforms  to  all  applicable  regulations 


For  Control  of  Woody  Plants  such  as  maple,  locust,  aspen,  conifers,  other  woody  trees  shrubs,  wild  rose 
brambles,  wild  grapes  and  olher  vines,  apply  TORDON  Beads  uniformly  to  the  soil  over  the  root  zone  Apply 
anytime  during  the  normal  growing  season  where  sufficient  moisture  is  available  to  carry  the  herbicide  into 
the  soil  in  areas  where  little  or  no  summer  rainfall  occurs  application  should  be  made  at  bud  break  m 
late  winter  or  early  spring  Use  at  the  rate  of  300  to  400  pounds  per  acre  (equivalent  to  approximately  7Vj 
to  10  lb  per  1000  square  teet.  2 to  2V»  tb  per  square  rod.  or  V«  to  1 lb  per  100  sq  ft)  Maximum  effects  of  ihe 
treatment  do  not  become  apparent  until  the  chemical  has  been  earned  by  moisture  into  ihe  soil  in  the  root 
zone  of  the  plants 

USE  PRECAUTIONS - 


Avoid  Improper  Application:  TORDON  herbicide  is  highly  active  against  most  broadleaved  plants 
Small  quantities  may  cause  damage  to  plants  whether  applied  during  the  growing  or  dormant 
season  Do  not  apply  or  otherwise  permit  TORDON  Beads  to  contact  desirable  plants  such  as 
vegetables,  flowers,  grapes,  fruit  trees,  ornamentals,  cotton  beans,  soybeans  and  other  valuable 
broadleaved  plants,  nor  the  soil  containing  roots  of  such  plants  growing  thereon  or  nearby  or 
where  such  plants  are  to  be  grown. 

Avoid  Water  Contamination:  To  avoid  crop  or  other  plant  injury,  do  not  treat  inner  banks  or  bot- 
tom of  irrigation  and  drainage  ditches  Do  not  contaminate  water  to  be  used  tor  drinking  or  other 
domestic  purposes 

Avoid  Movement  of  Treated  Soli:  Avoid  the  movement  of  treated  soil  into  untreated  areas 
Other  Precautions:  Do  not  store  near  food,  feedstuffs,  fertilizer,  seeds,  insecticides,  fungicides 
or  other  pesticides  To  avoid  injury  to  desirable  plants,  containers  and  equipment  used  tor 
TORDON  Beads  should  not  be  re-used  to  contain  or  apply  other  materials 

Dispose  of  empty  containers:  Burn  or  Bury  in  non-croplands  away  trom  desirable  plants  and 
water  supplies 


DUST  CAUSES  IRRITATION  • MAY  BE  HARMFUL  IF  SWALLOWED 
KEEP  OUT  OF  REACH  OF  CHILDREN 
Avoid  Skin  and  Eya  Contact 
Wash  After  Handling 


NOTICE  Sene'  warrants  ihat  the  product  conforms  to  its  chemical  description  and  is  reasonably  lit  tor  the  purposes 
stated  on  the  label  when  used  in  accordance  with  directions  unoer  normal  conditions  ol  use.  but  neither  ihis  warranty 
nor  any  other  warranty  ol  MERCHANTABILITY  or  FITNESS  FOR  A PARTICULAR  PURPOSE  express  or  implied  extends 
lo  the  use  of  this  product  contrary  to  label  instructions,  or  under  sbnormsi  conditions,  or  under  conditions  not  reason- 
ably foreseeable  lo  seller,  and  buyer  assumes  the  risk  of  any  such  use 

13100003  « U 5 Paienl  No  3 »S  MS  t»» 


THE  DOW  CHEMICAL  COMPANY 


MIDLAND.  MICHIGAN  48640 


W—da  Controlled* 

TOROON  Beads -Amount  to  apply 

Remarks 

Docks 

Larkspur 

Pigweed 

Povertyweed 

Sowthistle  (perennial) 

Sunflower 

Tansy 

Thistle  (plumeless) 
Toadflax  (dalmadon) 

SO  to  100  lb  per  acre 
19  lo  37  oz  per  1000  sq.  ft. 

S to  10  oz  per  square  rod 

Use  lower  rates  in  low  rainfall  areas 
m the  northern  states  such  as  Idaho. 
Montana.  North  Dakota.  Oregon.  South 
Dakota.  Wyoming,  and  Washington 
Higher  rates  should  be  used  where 
rainfall  is  greater  or  in  southern  stales 
such  as  Arizona.  Arkansas.  Kansas 
Missouri.  New  Mexico.  Oklahoma  and 
Texas 

Bmdweed  (field) 

Bursage  (bur  ragweed 
woolyleaf  povertyweed) 
Knapweed  (Russian) 
Milkweed 
Spurge  (leafy) 

Thistle  (Canada) 

100  to  ISO  lb  per  ecre 
37  to  56  oz  per  1000  sq  ft. 
10  to  16  oz  per  square  rod 

86-1174  PRINTED  IN  U.S.  A.  IN  MARCH  1969 

REPLACES  SPECIMEN  LABEL  86-1174  PRINTED  IN  JANUARY  1969 

REVISIONS  INCLUDE:  (1)  DIRECTIONS  FOR  USE  HAVE  BEEN 
COMPLETELY  REWRITTEN  TO  INCLUDE  A TABLE  OF  REVISED 
APPLICATION  RATES.  (2)  DELETION  OF  DIKING  RECOMMENDATION 
IN  USE  PRECAUTIONS  SECTION. 
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VELSIC0L  CHEMICAL  CORPORATION 

341  East  Ohio  Street  • Chicago,  Illinois  60611 


AND  RANGELAND  GRASSES  AND  NONCROPLAND  (Continued) 
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SECTION  II 


Herbicide  Selectivity 


A selective  herbicide  is  a chemical  that  is  more  toxic  to  one  plant  than 
to  another.  VJhen  such  a herbicide  is  applied  to  a mixture  of  plants,  some 
may  be  killed  and  others  may  be  affected  only  slightly  or  not  at  all. 


There  are  many  factors  which  influence  the  selectivity  and  activity  of 
herbicides.  A knowledge  of  these  factors  is  necessary  to  make  proper  herbi- 
cide selection  and  use.  Selectivity  Is  relative;  it  depends  upon  proper  use 
of  the  specific  herbicide. 


The  most  important  selectivity  factors  are  (1)  morphological  or  structural  I 


aif ferences , (2)  absorption,  (3)  translocation,  and  (4)  physiological  differ- 


ences . 


A.  Structural  or  Morphological  Differences 
1.  Structural  Differences  permit: 

a.  selective  application  of  herbicides 

b.  protection  of  the  plants  meristematic  region  from  herbicidal  injurv|) 


ii 


c.  involvement  of  plant  surface  differences  or  orientation  of  plant 
parts  which  may  affect  spray  retention  and  herbicide  absorption. 


ii 


L . 


Tall  plants,  with  chemically  tolerant  stems,  permit  easy  application 


II 


of  herbicides  to  weeds  near  the  ground  level. 

a.  Chemicals  are  frequently  applied  to  weeds  and  brush  under  tall  ■ 
trees  without  injury  to  them.  ^ 


b.  Drop  nozzles  are  utilized  to  spray  weeds  in  sensitive  crops  such  ||| 


as  cotton,  corn,  and  sorghum.  Selectivity  is  dependent  upon  plac- 
ing the  chemical  near  the  ground  line  and  only  in  contact  to  the 
stems  of  crop  plants. 


c.  Sprayers  are  also  built  with  shields  to  protect  the  crop  plants. 
3.  Location  of  the  plants*  growing  points  may  be  important. 


II 


a.  Broadleaved  plants  have  exposed  growing  points  at  the  tips  of 
the  shoots  and  in  the  axil  of  the  leaves. 


b.  In  contrast,  the  growing  points  of  cereals  (monocotyledons)  are 
located  at  the  base  of  the  plant  and  are  protected  by  the 


u 


surrounding  leaves.  In  some  cases  they  are  actually  below  the 
soil  surface. 

4 . Grasses  develop  from  lateral  growing  points  which  are  usually  protected. 

a.  Grass  steins  elongate  from  the  nodes,  each  node  having  meristematic 
tissue;  the  nodes  are  usually  protected  by  a leaf  sheath. 

5 . Perennial  plants  are  often  dormant  during  the  winter  months. 

a.  At  that  time  winter  annuals  can  be  controlled  before  the  peren- 
nial crop  emerges. 

b.  Deep-rooted  plants  are  often  tolerant  to  chemicals  which  remain 
primarily  in  the  soil  surface.  Shallow-rooted  weeds  may  be 
killed.  Annual  weed  control  in  dormant  alfalfa  is  a good  example. 

6 . V’axiness,  hairiness,  or  pubescence  of  a plant  may  prevent  spray 

droplets  from  adhering  to  the  leaf. 

a.  If  the  chemical  droplets  adhere,  they  may  dry  on  wax  scales  or 
on  the  hair  without  coming  in  contact  with  the  leaf  epidermis, 
thereby  preventing  absorption. 

b.  Hairiness  may  also  increase  herbicidal  effectiveness  - the  hair 
may  become  saturated,  increasing  the  quantity  of  the  chemical 
spray  held  on  the  surface  and  reducing  run-off. 

B.  Absorption 

Absorption  is  the  movement  of  a material  into  the  plant  from  an 

external  source  (usually  the  leaves  and  roots) . 

1.  To  be  effective,  herbicides  must  enter  the  plant. 

a.  Some  plant  surfaces  absorb  the  herbicide  quickly.  Other  plant 
surfaces  absorb  the  chemical  slowly,  if  at  all. 

b.  The  chemical  nature  (oily,  volatile,  etc.)  of  the  herbicide 
is  also  involved.  Therefore,  differential  absorption  or 
selective  absorption  may  account  for  differences  in  plant 
responses . 

2 . Initial  leaf  penetration  may  take  place  through  the  leaf  surface  or 

through  the  stomates. 

a.  The  volatile  fumes  of  some  herbicides  and  some  solutions  enter 
through  the  stomates. 

b.  Of  far  greater  importance  is  the  direct  penetration  of  the  leaf 
surface . 

c.  On  the  leaf  surface  the  herbicide  must  penetrate  the  cuticle 
layer  and  cell  walls. 
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d.  Polarity  of  the  leaf  surface  and  herbicide  used  is  important.  The 
waxy  cuticle  and  cellulose  of  the  plant  leaves  and  steins  are  non- 
polar. Most  organic  substances  are  non-polar.  Included  in  the 
non-polar  group  are  oils  and  waxes,  2,4-D  acid,  2,4-D  esters,  etc. 
Polar  compounds  include  water,  amino  acids,  salts  of  2,4-D,  etc. 
Mon-polar  compounds  (2,4-D  ester)  tend  to  be  absorbed  into  the 
leaves  faster  than  the  polar  herbicides  (amine  of  2,4-D). 

3 . The  addition  of  a wetting  agent  may  reduce  selectivity  of  the  herbicide. 

a.  A wetting  agent  tends  to  equalize  foliar  herbicide  absorption  in 
all  types  of  plants. 

b.  Wetting  agents  may  reduce  the  selectivity  of  the  herbicide  if  the 
selectivity  is  dependent  upon  selective  foliar  absorption. 

4 . Increase  in  temperature  is  usually  associated  with  more  rapid 

absorption . 

a.  Within  limits,  the  rate  of  such  chemical  processes  tend  to  double 
with  each  increase  of  17°  F. 

5 . Roots  absorb  many  herbicides  from  the  soil. 

a.  In  general,  roots  are  best  adapted  to  absorbing  polar  substances, 
and  absorb  non-polar  substances  very  slowly  if  at  all. 

b.  Upon  contact  with  the  soil,  non-polar  substances  may  be  changed 
to  polar  substances. 

c.  Tordon,  Banvel  and  TBA  are  examples  of  root-absorbed  compounds. 

6 . Rapidly-growing  cells  have  a rapid  rate  of  respiration. 

a.  The  factors  that  favor  rapid  growth  of  roots  also  favor  rapid 
nutrient  absorption. 

b.  The  rate  of  herbicide  absorption  from  the  soil  is  similarly 
affected . 

Translocation  Differences 


1.  Translocation  of  herbicides  is  a major  problem  in  the  control  of  weeds 
with  below  ground  reproductive  organs  (deep-rooted  perennials). 

2 . Translocation  of  herbicides  within  the  plant  Involves  the  following: 

a.  Translocation  through  the  phloem  (food  conducting  tissue). 

b.  Translocation  in  the  xylem  (water  and  mineral  conducting  tissue). 

c.  Translocation  in  space  between  the  cells  (intercellular). 

d.  Movement  of  herbicides  may  take  place  from  one  of  these  systems 
to  another  system  within  the  plant. 


3 .  Translocation  through  the  phloem 


a.  Translocation  is  usually  in  the  general  direction  of  moving  from 
the  leaves  toward  the  roots. 

b.  Phloem  tissues  are  composed  of  living  cells.  Extremely  toxic 
chemicals  kill  the  cells,  stopping  translocation.  Excessive 
rates  quickly  immobilize  or  kill  the  phloem  cells  - stopping 
translocation . 

c.  Translocation  is  most  rapid  and  most  effective  when  large  amounts 
of  food  reserves  are  being  moved  toward  the  roots.  This  usually 
occurs  after  full  leaf  development. 

d.  Calculations  show  that  2,4-D  moves  from  the  leaves  to  roots  at 
rates  up  to  40  inches  per  hour. 

e.  Low  rates  of  chemical,  with  repeated  application,  usually  give 
better  results,  because  plants  are  killed  slowly. 

f.  Uniform  application  is  more  important  than  the  amount  of  carrier 
used. 

4.  Translocation  in  the  xylem 


a.  Herbicides  move  from  the  soil  through  the  roots  and  upward  along 
with  the  transpiration  stream  of  water  and  soil  nutrients. 

b.  A herbicide  absorbed  in  a lateral  leaf  may  be  first  translocated 
in  the  phloem  to  the  xylem,  then  carried  upward  in  the  xylem. 

c.  Conductive  tissue  of  the  xylem  is  non-living,  therefore,  very 
toxic  chemicals  can  be  absorbed  from  the  soil  and  translocated 
to  all  parts  of  the  plant. 

d.  Absorption  and  translocation  may  continue  even  though  the  roots 
are  killed. 

e.  Experiments  indicate  that  the  following  three  conditions  must 
exist  for  translocation  downward  through  the  xylem  to  be  effective. 
(1)  a water  deficit  within  the  plant;  (2)  herbicide  must  render 
the  tissues  permeable  between  points  of  application  and  the  xylem; 
and  (3)  plant  must  be  exposed  long  enough  to  permit  herbicide  to 
penetrate . 

5.  Intercellular  translocation 


a.  Non-polar  substances  may  move  through  the  plants'  intercellular 
spaces . 

b.  Oils  may  be  absorbed  by  the  plant  through  the  cuticle,  epidermis, 
bark,  stomata  and  even  injured  roots. 

c.  Oils  move  in  any  direction  — up,  down,  or  radial. 
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d.  It  is  generally  believed  that  the  oil  moves  principally  through 

intercellular  spaces.  The  2,4-D  esters  in  kerosene  act  similarly. 

D.  Physiological  Differences 

1.  Scientists  only  partially  understand  the  physiological  differences 
which,  account  for  selective  herbicidal  toxicity. 

2.  Differences  in  enzyme  systems,  response  to  pH  changes,  cell  metab- 
olism, cell  permeability,  variation  in  chemical  constituents,  and 
polarity  may  be  involved. 

3.  A change  in  one  or  more  of  these  may  either  stimulate  or  block  certain 
biochemical  processes. 

4.  Enzyme  reaction  may  be  blocked  in  one  plant  species  but  not  in  another 

5.  Activation  of  an  inactive  chemical  into  an  active  compound  (2,4-DB) 
being  an  example. 

6.  Decomposition  of  a herbicide  into  a harmless  compound.  One  of  the 
best  examples  is  the  ability  of  corn  to  decompose  simazine. 

7.  The  basic  fundamentals  of  photosynthesis  and  respiration  are  impor- 
tant in  understanding  how  herbicide  affects  plants.  Entire  text- 
books are  available  and  are  too  lengthy  to  include  in  this  outline. 

E.  Types  of  Toxicity 

1.  Two  types  of  toxicity  to  plant  tissue,  acute  and  chronic  have  been 
shown  through  research. 

a.  Acute  means  "intense"  or  "penetrating";  thus  rapid  killing  of  the 
plant.  Contact  herbicides  usually  produce  acute  toxicity. 

b.  Chronic  means  of  "long  duration"  or  continuing  for  a long  time. 
Chronic  toxicity  may  show  little  visible  effect  for  a week  or 
longer.  Growth  regulators  usually  produce  chronic  toxicity. 

F.  Concentration  (Fate)  of  the  Herbicide 

1.  The  rate  of  application  may  determine  whether  the  herbicide  inhibits 
or  stimulates  the  plants. 

2.  Under  many  conditions,  2,4-D  may  speed  up  the  rate  of  respiration 
and  cell  division,  but  in  excessive  rates  may  immediately  slow  down 
the  rate. 

3.  The  concentration  of  the  herbicide  at  a vital  location  in  the  plant 
at  any  one  given  time  may  determine  the  herbicide  effectiveness. 

4.  Crop  yields  generally  increase  where  herbicides  have  effectively 
controlled  weeds.  While  there  is  a possibility  of  herbicide  stimu- 
lation, the  increase  in  yield  is  probably  a result  of  less  competition 
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SECTION  III 


Factors  Influencing  Effectiveness  of  Foliar-Applied  Herbicides 


The  application  of  a herbicide  to  the  leaves  of  weeds  is  a direct  way  of 
getting  the  chemical  into  the  plant  and  eventually  to  the  "site  of  action." 

It  is  common  knowledge  that  populations  of  the  same  species  of  plants  receiving 
the  same  herbicide,  under  similar  conditions  do  not  react  similarly.  If  this 
is  the  case,  there  must  be  something  influencing  the  uptake  and  movement  of  the 
herbicide  reaction  of  the  plant  to  the  herbicide,  or  other  factors  of  appli- 
cation which  may  influence  the  effectiveness. 

For  a foliage-applied  herbicide  to  be  effective  it  must  successfully 
follow  the  chain  of  events  listed  below. 

1)  reach  the  plant 

2)  be  retained  on  the  leaf 

3)  penetrate  the  leaf 

4)  move  to  the  site  of  action 

5)  remain  toxic  long  enough  to  exert  its  action. 

A.  Reaching  the  Plant 


This  factor  is  many  times  overlooked  in  practical  field  situations. 

1.  There  are  at  least  three  ways  the  proper  amount  of  herbicide  fails  to 
reach  the  leaves  

a.  Spray  drift  is  the  movement  of  the  spray  particles  including  the 
carrier  from  the  target  area. 

1.  Spray  drift  is  more  common  with  air  application  and  where 
smaller  droplets  are  produced. 

2.  Large  nozzles  and  lower  pressures  will  reduce  the  potential 
of  drift. 

b.  Volatilization  is  the  change  of  a herbicide  from  the  solid  or 
liquid  state  into  a gaseous  form. 

1.  Several  herbicides  are  of  such  a volatile  nature  that  signifi- 
cant losses  of  the  herbicide  can  occur. 

2.  It  is  important  to  recognize  the  difference  between  spray 
drift  and  volatility  and  select  non-volatile  compounds  where 
movement  of  the  gaseous  phase  may  causa  crop  damage.  ' 
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c. 


"Canopy" effect  - or  in  common  terms,  shading  by  taller  plants. 


1.  Often  an  overlying  canopy  can  intercept,  not  only  contact 

herbicides,  but  also  translocated  herbicides,  and  the  herbi- 
cide fails  to  reach  or  contact  smaller  plants  underneath  the 
canopy  resulting  in  poor  control. 

B.  Retention  On  The  Leaf 

Once  the  herbicide  comes  in  contact  with  the  leaf,  it  must  be  retained 

on  the  surface  long  enough  to  be  absorbed.  Several  factors  can  be  involved 

in  retention. 

1.  Morphology  of  the  plant  — where  the  leaves  are  upright  or  horizontal — 
may  determine  whether  the  spray  remains  on  the  leaf  or  runs  off. 

2.  Whether  the  leaf  is  waxy  or  non-waxy.  (Garlic  leaf  vs.  mustard  leaf) 

3.  Characteristics  of  the  spray  solution  - these  can  be  altered  by  the 
addition  of  additives  or  "adjuvants".  Wetting  agents  can  often  act 
as  sticking  agents  when  used  in  low  volumes  of  water . 

4.  Volatility  may  be  important  - some  herbicides  may  evaporate  too  rapidly 
for  adequate  retention  time. 

5.  Sprays  composed  of  small  droplets  and  applied  at  high  pressure  and  low 
volumes  increase  retention. 


C.  Loss 


The  herbicide  may  be  deposited  on  the  leaf  surfaces  only  to  be  removed 
by  rainfall.  Salts  of  various  herbicides  may  be  lost  after  the  spray 
solution  evaporates,  leaving  free  crystals  on  the  surface.  High  tempera- 
tures lead  to  loss  of  volatile  materials.  Exposure  to  light  may  result  in 
chemical  breakdown  before  absorption  can  occur. 

T . Absorption  Into  The  Foliage 

The  absorption  or  uptake  of  a herbicide  is  influenced  by  many  factors. 
Herbicides  can  enter  the  leaves  either  through  the  lever  or  upper  surfaces. 
Usually  the  lower  surfaces  are  more  permeable  than  the  upper  surface.  The 
herbicide  can  penetrate  the  leaf  through  the  stomates  or  directly  through 
the  cuticle.  The  relative  importance  of  the  two  routes  of  penetration  is 
open  for  debate  and  differences  of  opinion  are  common.  The  absorption 
depends  upon  species  involved  and  the  environmental  conditions  (light, 
humidity,  whether  the  stomates  are  open  or  closed).  The  formulation  of  the 
herbicide  is  also  important. 

Four  important  things  can  happen  after  the  herbicide  is  retained  on  the 

• leaf. 


1.  It  can  remain  on  the  surface  as  a crystal  or  a liquid.  This  happens 
to  many  salt  formulations  when  the  water  carrier  evaporates. 

2.  It  can  enter  the  cuticle  and  remain  dissolved  in  the  non-polar  portion. 
This  can  happen  with  weed  oils. 
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3.  It  can  enter  and  move  in  the  aqueous  phase  along  cell  walls  to  the 
vascular  system.  Amitrole  and  dalapon  are  examples. 

4.  It  can  enter  and  move  directly  into  living  cells  and  through  them  to 
the  vascular  system.  2,4-D  is  a good  example. 

The  absorption  of  herbicides  is  a very  important  concept  relating  to 
the  activity  of  foliar  applied  herbicides.  The  distances  the  herbicide 
must  move  in  getting  into  the  leaf  are  very  small.  However,  the  composition 
and  character  of  the  leaf  surface  may  be  a very  significant  barrier  to  the 
entry  of  herbicides.  This  one  factor  can  contribute  to  failures  when 
herbicide  activity  is  dependent  upon  absorption  and  translocation. 

E.  Translocation 


Foliage  applied  herbicides  can  either  be  of  the  contact-type  which 
kill  only  the  tissues  with  which  they  come  in  contact  or  the  systemic  her- 
bicides which  must  move  from  the  point  of  application  to  other  parts  of 
the  plant.  The  systemic  herbicides  include  such  compounds  as  2,4-D, 
amitrole,  and  dalapon. 

An  important  concept  in  relation  to  translocation  deals  with  the 
symplast  and  apoplast. 

1.  The  symplast  refers  to  the  total  interconnected  protoplasm  of  all 
plant  cells  functioning  as  a unit.  This  includes  phleom,  living 
cells,  the  plasmodesmata  (strands  of  protoplasm  connecting  living 
cells) , etc. 

2.  The  apoplast  consists  of  non-living  tissues  and  water  surrounding 
the  symplast.  This  includes  the  xylem  and  secondary  walls.  Herbi- 
cides can  move  short  distances  by  simple  diffusion,  but  for  the  true 
systemic  action  they  must  move  in  either  the  xylem  or  phloem.  Cer- 
tain herbicides  move  entirely  in  one  or  the  other,  where  some  can 
move  in  those  of  the  tissues. 

3.  The  "source  to  sink"  concept  is  a concept  very  important  in  under- 
standing translocation. 

a.  The  sink  refers  to  a site  within  the  plant  at  which  sugars  are 
being  used  either  to  form  storage  materials  or  in  active  metab- 
olism. Sugars  tend  to  move  from  the  areas  of  the  leaf  where  they 
are  manufactured  (source)  toward  the  sink,  and  in  the  process 
can  carry  2,4-D  and  other  compounds  along.  Since  most  trans- 
location of  herbicides  from  the  leaves  occurs  in  the  phloem, 
which  is  living  tissue,  rapid  burning  of  the  leaves  and  stems 
can  be  detrimental  to  translocation.  Toxic  herbicides  or  high 
rates  of  application  simply  kill  the  tops  of  plants  with  little 
movement  to  the  roots. 

F.  Deactivation 


A herbicide  may  be  readily  absorbed  and  as  soon  as  it  reaches  the 
living  protoplasm  of  a plant  it  is  subject  to  decomposition,  or  it  may 
be  incorporated  in  the  cells.  In  either  case,  the  concentration  of 
active  herbicide  in  the  plant  tissue  is  reduced. 
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G. 


Cellular  Sensitivity 


The  final  response  of  a plant  to  a herbicide  is  at  the  cellular 
level.  Different  tissues  of  the  plant  vary  widely  in  sensitivity  to 
herbicide.  Newly  developing  cells  are  usually  affected  by  low  concen 
trations;  mature  plants  develop  tolerances. 
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SECTION  IV 


Factors  Influencing  Effectiveness  of  Soli  Applied  Herbicides 


A herbicide  may  be  applied  to  the  soil  for  the  purpose  of  killing,  se- 
lectively in  agriculture  or  unselectively  on  industrial  sites.  Despite  the 
variability  in  performance  of  soil  applied  herbicides  they  are  used  on  a 
large  scale.  Therefore,  it  is  very  important  that  factors  contributing  to 
performances  be  fully  understood. 

A.  Factors  Influencing  the  Effectiveness  of  a Herbicide 

1.  Herbicides  applied  to  the  soil  are  directly  affected  by  soil  charac- 
teristics. Those  applied  to  the  foliage  are  less  affected  by  soil 
differences . 

2.  The  numerous  soil  factors,  the  many  different  kinds  of  herbicides, 
the  large  number  of  plant  species,  and  climatic  variations  make  the 
study  of  herbicides  in  soils  very  conplex. 

3.  Herbicides  are  applied  directly  to  the  soil  as: 

a.  Preplant  treatments 

b.  Preemergence  treatments 

c.  Postemergence  treatments 

d.  Soil  sterilants 

L . Some  chemicals  are  applied  to  the  surface  while  others  reauire  incor- 
poration . 

5.  Since  most  annual  weeds  germinate  in  the  upper  1/2  inch  of  soil,  the 
success  of  preemergence  treatments  depends  upon  the  presence  of  high 
concentrations  of  the  herbicide  in  this  zone. 

6.  If  germinating  seeds  in  the  soil  surface  are  killed,  the  surface  mav 
remain  weed-free  for  a period  of  time  after  the  chemical  has 
disappeared.  Many  weed  seeds  will  not  germinate  if  buried  deeply 

in  the  soil. 

7.  For  effective  sterilization  the  herbicide  must  remain  active  in  the 
rooting  zone  to  kill  both  germinating  seeds  and  deep-rooted  plants. 

3.  Persistence  in  the  Soil 


The  length  of  time  that  a herbicide  remains  active  or  persists  in  the 
soil  is  extremely  important  as  it  relates  to  the  length  of  time  weed  control 
may  be  expected.  Residual  toxicity  is  also  of  paramount  importance  as  it 
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relates  to  phytotoxic  after-effects  th;'L  ir.ay  prove  injurious  to  succeeding 
crops  or  plantings. 

1.  Herbicides  nay  disappear  faster  with  large  amounts  of  water  that  pro- 
vide heavy  leaching  and  with  repeated  cultivation  or  mixing  of  the 
soil . 

2.  In  some  cases  fertilizers  can  be  added  to  reduce  injurious  after- 
effects . 

3.  The  use  of  charcoal  in  reducing  phytotoxicity  is  becoming  a popular 
practice . 

4.  Seven  factors  affecting  the  persistence  of  herbicides  in  the  soil  are: 

a.  Microorganism  decomposition 

b.  Chemical  decomposition 

c.  Adsorption  on  the  soil  colloids 

d.  Leaching 

* e.  Volatility 

f.  Photo-decomposition 

g.  Loss  by  cropping 

C . Microorganism  Decomposition 

The  principal  microorganisms  in  the  soil  are  algae,  fungi,  and  bacteria 
which  rust  have  food  for  energy  and  growth.  Organic  compounds  of  the  soil, 
provide  this  food  supply,  except  for  a very  small  group  of  organisms  that 
feed  on  inorganic  sources.  Some  chemicals  are  readily  decomposed  (utilized 
by  microorganisms),  whereas  others  resist  decomposition. 

1.  Microorganisms  immediately  attack  organic  substances  applied  to  the 
soil  and  can  increase  in  numbers.  This  hastens  decomposition.  Micro- 
organisms can  be  quite  specific  for  certain  herbicides.  It  is  also 
possible  that  the  increase,  in  microorganism  activity  from  an  initial 
application  of  a herbicide  will  result  in  more  rapid  breakdown  of 
subsequent  applications  and  require  higher  rates  of  application  to 
obtain  similar  results.  Organisms  may  also  die  when  the  food  supply 
is  gone. 

2.  Other  factors  besides  the  food  supply  may  quickly  affect  the  growth 
and  multiplication  of  microorganisms.  These  are  temperature,  water, 
oxygen,  and  nutrient  supply. 

a.  Most  soil  organisms  are  nearly  dormant  at  40°  F,  with  75  to  90°  F 
being  most  favorable. 

b.  Most  organisms  go  dormant  or  die  without  water  and  are  very 
sensitive  to  an  adequate  supply  of  oxygen. 

c.  Deficiency  of  nutrients,  such  as  nitrogen,  phosphorous  or  potash 
may  reduce  growth. 
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3.  Thus,  warn,  moist,  well-aerated,  and  fertile  soil  is  most  favorable 
to  microorgani  sirs  and  under  ideal  conditions  car.  rost  ouicklv  decon- 
pose  organic  herbicides. 

Herbicides  may  remain  toxic  for  extended  periods  of  time  if  the  soil 
is  cold,  dry,  poorly  aerated,  or  other  conditions  are  unfavorable  to 
the  microorganisms . 

5.  The  usual  rate  of  herbicide  application  is  not  expected  to  change  the 
organism  population  to  a great  extent. 

a.  The  herbicide  nay  benefit  one  group  of  organisms  and  injure  other 
groups . 

b.  Mien  the  herbicide  is  decomposed,  the  microorganism  returns  to 

ft  iff 

normal  . 

c.  Herbicides  vary  in  their  persistence.  Most  chemicals  used  on 
cultivated  crops  disappear  in  less  than  6 months;  some  such  as 
atrazine  persist  longer. 

D . Chemical  Decomposition 

Very  unstable  compounds  are  obviously  of  little  value  for  killing 
plants  by  soil  application  and  root  uptake.  They  could  not  survive  while 
the  slow  means  of  transfer  available  carried  them  to  their  site  of  action 
through  the  very  reactive  moist  soil.  Incorporation  (mechanically  mixing 
into  the  soil)  of  such  unstable  compounds  helps  to  cff-set  this  property. 
Compounds  that  are  resistant  to  chemical  decay  for  longer  than  one  cropping 
season  can  create  problems  to  subsequent  sensitive  crops  and  therefore 
may  be  of  little  value  in  selective  weed  control. 

1.  Chemical  decomposition  destroys  some  herbicides  and  activates  others. 
Examples  of  chemical  decomposition  include: 

a.  Dalapon  which  will  slowly  hvdralize  in  the  presence  of  moisture, 
rendering  It  ineffective  as  a herbicide 

b.  Sesone  which  is  decomposed  to  2,4-D. 

E . Adsorption  on  Soil  Colloids 

The  primary  effect  of  adsorption  of  herbicide  on  the  soil  particles 
is  to  reduce,  sometimes  to  a very  small  fraction  of  the  whole,  the  con- 
centration of  herbicide  freely  available  in  the  soil  water. 

1.  Observations  in  research  work  have  shown  the  following: 

a.  Soils  high  in  organic  matter  require  large  amounts  of  preemer- 
gence and  soil  sterilant  herbicides  for  weed  control. 

b.  Soils  high  In  clay  content  recuire  more  herbicide  than  sandv 
soils  for  preemergence  or  soil  sterilant  weed  control. 

c.  Soils  high  in  organic  matter  and  clav  content  tend  to  hold  the 
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herbicide  for  a longer  time  th.  n sandy  soils  and  the  adsorbed 
herbicide  may  be  released  so  slowly  that  the  chemical  is  not 
effective  as  a herbicide. 

d.  A certain  amount  of  herbicide  is  recuired  to  saturate  the  adsorp- 
tive capacity  of  the  soil.  Above  this  "threshold  level"  heavier 
rates  will  greatly  increase  the  amount  of  chemical  in  the  soil 
solution,  and  thus  increase  herbicidal  toxicity  to  plants. 


F . Leaching 


Leaching  Is  the  downward  movement  of  a substance  in  solution  through 
the  soil. 

1.  The  movement  of  a herbicide  by  leaching  may  determine  its  effective- 
ness as  a herbicide,  mav  explain  selectivity,  or  may  account  for  its 
removal  from  the  soil. 

2.  Lost  preemergence  herbicides  are  applied  to  the  soil  surface  ar.d  are 
dependent  upon  rainfall  to  leach  them  into  the  upper  soil  surface  or 
germinating  weed  seed  zone. 

3.  Weed  seeds  germinating  in  the  chemical  impregnated  zone  are  hilled. 
Large  seeded  crops  planted  below  the  area  of  high  herbicidal  concen- 
tration escape  injury. 

4.  The  extent  to  which  a herbicide  is  leached  is  determined  principally 
by : 

a.  Solubility  of  the  herbicide  in  water 

b.  Amount  of  water  passing  through  the  soil 

c.  Adsorptive  relationships  between  the  herbicide  and  the  soil. 

5.  In  general  herbicides  which  are  completely  water  soluble  are  most 
easily  leached.  But  some  water  soluble  herbicides  mav  react  with 
various  parts  of  the  soil  and  form  a molecule  which  is  relatively 
stable . 


G.  Volatility 


Loss  of  evaporation  is  probably  more  significant  than  is  generally 
realized  for  many  surface-applied  herbicides.  In  a temperate  summer,  if 
the  soil  surface  could  remain  moist,  water  would  be  lost  at  a rate  of 
about  200  tons/acre/month  from  the  soil  only. 


1.  All  chemicals,  both  liquids,  and  solids,  have  a vapor  pressure. 

a.  The  evaporation  of  water  is  an  example  of  a liauid,  and  the 
vaporization  of  naphthalene  (moth  balls)  i s an  example  of  a 
solid  that  will  vaporize. 

b.  At  a given  pressure,  vaporization  of  both  liauids  and  solids 
increases  as  temperatures  rise. 
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2.  Herbicides  rav  evaporate  and  be  lost  to  the  atmosphere  as  volatile 
gases.  This  can  result  in  poor  weed  control  and/or  damage  to  sus- 
ceptible crops. 

3.  The  herbicide  may  move  into  a porous  soil  as  a volatile  gas. 

a.  EPTC  (eptar.)  is  thought  to  move  as  a volatile  gas.  Adsorbed 
by  the  soil,  EPTC  may  effectively  kill  certain  germinating 
weed  seeds. 

4.  Rain  or  irrigation  water  applied  to  a dry  or  moderately  dry  soil  will 
usually  leach  the  herbicide  into  the  soil,  or  aid  in  its  adsorption 
by  the  soil. 

a.  Once  adsorbed  by  the  soil,  loss  by  volatilitv  is  usually  reduced . 

b.  Vine re  rainfall  or  immediate  irrigation  is  not  common,  incorpora- 
tion assists  in  reducing  losses. 

H.  Photodecomoosition 


Photodecomposition , or  decomposition  by  light,  is  reported  for  some 
herbicides.  Chemicals  applied  to  the  surface  are  frequently  lest, 
especially  if  they  remain  for  an  extended  period  without  rain.  There  is 
always  the  possibility  of  herbicide  loss  caused  by  photodecomposition. 
However,  do  not  overlook  other  factors  which  may  account  for  the  loss. 

I . ''soil  Treatment  - Herbicide  Concentration 

Any  herbicide  applied  to  the  soil  for  action  is  confronted  by  two 
important  factors. 

1.  First  - soil  weighs,  on  an  average,  about  3.5  million  Ib/acre  foot ^ 
300,000  Ib/acre  inch.  Thus,  3.5  lb  of  chemical  mixed  into  the  top 
foot  of  soil  is  present  at  a concentration  of  1 part  per  million  (pom) . 

2.  Secondly  - the  water  holding  capacity  of  soils  varies.  Mcst  herbicides 
act  through  the  soil  solution.  Concentration  of  a given  dosage  in  the 
soil  solution  will  thus  depend  not  only  on  fixing,  power  but  also  on 
amount  of  water  in  the  soil. 

a.  Soil  moisture  per  acre  feet  varies  from  300,000  to  1.5  million 
pounds.  Thus  a water  soluble  chemical  would  attain  a concentra- 
tion (in  solution)  five  times  as  great  in  the  first  as  in  the 
second  soil. 

\ 
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Obstacles  Which  Determine  the  Concentration  of  Toxic  Material  at  the  Site  of  Action 
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APPLICATION  EQUIPMENT,  CALIBRATION  AND  MAINTENANCE 


Michael  A.  McNamee 
Extension  Agricultural  Engineer 
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SECTION  III 


Calibrating  Chemical  Applicators 


Most  pesticides  must  be  applied  at  very  precise  rates  if  satisfactory 
results  are  to  be  obtained.  Applying  too  little  will  result  in  poor  con- 
trol while  too  much  pesticides  may  injure  crops  and  livestock  or  produce 
unwanted  residues  which  make  soils,  plants,  or  animal  tissues  unusable. 
Correct  application  rate  is  one  factor  which  the  operator  can  control. 

Accurate  application  of  chemical  pesticides  depends  on  accurate  cali- 
bration of  the  application  equipment.  Calibration  means  to  determine  the 
output  of  the  equipment  under  controlled  and  precise  conditions. 


A.  Calibrating  Spray  Equipment 

Speed  and  pressure  are  two  variables  that  affect  all  types  of  spray 
equipment.  Changing  either  speed  or  pressure  at  any  time  during  a spraying 
operation  will  change  the  application  rate.  Both  must  be  maintained  at  a 
constant  level  throughout  the  spraying  operation. 

1)  Speed.  Spraying  equipment  should  be  calibrated  at  the  same  speed 
to  be  used  in  the  field.  A change  in  speed  of  only  1 mph  from  the  calibra- 
tion speed  can  cause  an  underspray  or  overspray  of  20%  or  more.  The  spray 
rate  for  speeds  other  than  the  calibration  speed  can  be  calculated,  if 
necessary,  in  the  following  manner: 


Calculated  spray  rate 


Calibrated  speed  (mph)  x Calibrated  spray  rate  (gpa). 

New  speed  (mph) 


EXAMPLE 

A sprayer  calibrated  at  5 mph  sprayed  at  the  rate  of  15  gallons  per 
acre.  How  much  spray  will  it  apply  if  drive  at  3 mph? 


Most  newer  tractors  are  equipped  with  a ground  speed-tachometer  com- 
bination. These  are  satisfactory  speed  indicators  except  where  drive  wheel 
slippage  is  excessive.  If  the  spray  equipment  is  not  equipped  with  a sat- 
isfactory ground  speed  indicator,  ground  speed  can  be  determined  by 
checking  the  time  required  to  drive  between  two  stakes  88  feet  apart.  The 
speed  is  determined  from  the  formula: 


Speed  (mph) 


60  

■ — — - - » 

Time  required  to  travel  88  feet 
(seconds) 
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The  time  required  to  travel  8S  feet  is  24  seconds.  The  traveling 
speed  of  the  equipment  is: 


77  = 2^  mph. 

The  following  table  shows  the  t i me  required  to  travel  88  feet  at  dif- 
ferent speeds. 


Time  required  to 
travel  88  feet  Speed 

(seconds) ("mo  h ) 


60 

1 

30 

2 

20 

3 

15 

4 

12 

5 

10 

6 

For  speeds  greater  than  6 mph,  more  accurate  results  will  be  obtained 
if  the  distance  traveled  is  doubled  or  tripled.  Multiply  the  top  of  the 
equation  by  the  same  factor  used  to  increase  the  distance. 


Caution — When  determining  speed  by  the  above  method  the  trial  should  be 
made  from  a running  start  in  the  field  where  the  spraying  will  be  done  or 
where  conditions  are  similar.  The  sprayer  should  be  equipped  with  a 
throttle  which  can  be  returned  to  the  same  position  for  spraying  that  was 
used  in  determining  speed.  Speedometers  on  pickup  trucks  are  not  suffi- 
ciently accurate  for  precision  ground  speed  control.  Trucks  with  mounted 
sprayers  should  be  equipped  with  a hand  throttle  and  an  engine  tachometer 
to  obtain  accurate  speed  control. 


2)  Selecting,  desired. speed.  Calibration  curves  furnished  by  the  man- 
ufacturer for  their  nozzle 'tips  will  give  the  operator  some  clue  as  to  the 
ground  speed,  pressure,  and  nozzle  opening  size  needed  for  a given  rate  of 
application.  An  operator  may  have  occasion  to  apply  a specific  rate  (gal- 
lons per  acre).  Lacking  the  manufacturers  ratings  he  can  determine  mathe- 
matically the  necessary  ground  speed  for  the  desired  application  rate  using 
the  following  formula. 


Required  speed  (mph) 


fluid  ounces  per  minute  (one  nozzle)  x 46.4 
nozzle  spacing  on  boom  x desired  application  rate 
(inches)  (gal.  per  acre) 


EXA'-IPLE 


You  want  to  deliver  9 gallons  of  spray  per  acre.  The  nozzles  are 
spaced  20  inches  apart  on  the  boom.  You  collect  the  discharge  from  one 
nozzle  for  1 minute  and  it  measures  16  ounces.  To  deliver  9 gallons  of 
spray  per  acre  your  speed  will  be: 

„ , 16x46.4  , , , 

6peed  = 2q“7~9 = 4,1  IP'ph‘ 
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3)  Application  uni f amity.  There  are  several  ways  to  calibrate 
spraying  equipment  but  all  depend  on  one  factor  for  accuracy — uniform  ap- 
plication. Before  attempting  to  calibrate  any  sprayer,  check  the  nozzles 
on  the  unit  individually  to  see  if  they  are  delivering  approximately  the 
same  amount  of  spray. 

Check  nozzle  tips  by  placing  containers  of  the  same  size  and  shape 
under  each  nozzle  and  operate  the  sprayer  at  the  normal  pressure.  If  the 
containers  fill  unenvenly  or  too  fast,  look  for  worn  tips.  A plugged  noz- 
zle or  screen  will  cause  a container  to  fill  slowly.  Measuring  the  output 
of  each  nozzle  will  also  indicate  if  they  are  performing  evenly.  Replace 
the  tip  if  the  variation  is  over  5%.  Replace  all  tips  if  the  flow  is  20% 
greater  than  the  manufacturers  rating. 

4)  Select  proper pressure.  Most  nozzle  orifices  have  been  machined 
to  give  the  most  effective  spray  pattern  at  pressures  of  30  to  40  psi. 
Pressures  higher  than  this  produce  a large  number  of  fine  droplets  and  in- 
crease the  potential  of  having  the  herbicide  moved  from  the  target  area  by 
drift.  Conversely,  low  pressures  can  create  large  droplets,  weak  spray 
patterns,  and  poor  coverage.  Any  time  it  is  necessary  to  change  the  spray 
rate  to  an  extent  that  cannot  practicably  be  done  within  the  recommended 
pressure  range,  a different  set  of  nozzles  should  be  selected.  Always  use 
the  same  pressure  for  spraying  that  was  used  for  calibration. 

' T5.  Calibration  of  Hand  Sprayers 

Spray  equipment  with  single  nozzles  or  three  to  four  nozzle  booms  are 
used  by  the  homeowner  for  lawn  and  garden  care  and  also  by  the  researcher 
for  eastblishing  experimental  plots.  Single  high  pressure  nozzles  are  also 
widely  used  on  rights-of-way  spray  operations,  and  spot  treatments  by  Weed 
and  Pest  District  personnel  and  by  farmers  and  ranchers.  Accurate  calibra- 
tion of  this  type  of  equipment  is  very  simple  but  seldom  done.  Over  appli- 
cation is  a common  occurrence. 


1)  Compressed  air  sprayer. 


Step  1.  Mark  out  a square  rod_  (16-1/2  ft.  x 16-1/2  ft.) 

Step  2.  Put  a known  amount  of  water  in.Uhe spray  can,  (2  quarts 
is  usually  enough) 


Step  3. 


Pump  the  sprayer  to  30-40  lbs  pressure  if  it  has  a pressure 
guage.  If  not,  count  the  number  of  strokes  used  to  pump 
up  the  sprayer. 


Step  4.  Spray  the  square  rod,  walking  at  the  same  speed  you  plan 
to  use  in  spraying  the  plot  or  yard. 


Step  5.  Measure  the  water  remaining  in  the  spray  can  and  subtract 
this  amount  from  the  original  amount.  Be  as  accurate  as 
possible . 


Step  6.  Compute  the  rate  of  application  per  acre  by  the  following 
formula : 


A10-4 


gallons  per  acre  = amount  sprayed  out  (cups)  x 10 

There  are  160  square  rods  per_  acre_  and  16  cups  per  gallon. 
16  into  160  constant  10  used  in  the  formula  is  obtained. 


By  dividing 


EXAMPLE 


You  find  that  4 cups  of  water  are  applied  to  1 square  rod. 
cation  rate  is  4 x 10  = 40  gallons  per  acre. 


The  appli- 


2)  High  pressure  hand  gun.  Single  nozzle,  high  pressure  equipment  is 
calibrated  utilizing  time  required  (in  seconds)  to  spray  a 1 square  rod 
plot.  Accuracy  is  increased  if  the  plot  is  marked  out  on  the  species  of 
plant  to  be  sprayed. 

After  determining  the  time  required  (in  seconds)  to  spray  the  square 
rod  plot,  catch  the  spray  from  the  nozzle  for  the  same  amount  of  time  re- 
quired to  spray  the  square  rod  plot  and  measure.  The  rate  of  application 
is  determined  by  the  same  formula  used  above. 


C.  Calibration  of  Boom  Sprayers 


1)  Refill  method.  The  refill  method  is  probably  the  simplest  of  the 
many  methods  available  for  calibrating  boom-type  sprayers. 


Step  1.  Measure  the  effective  spray  width  of  the  boom.  This  is  the 

width  covered  by  the  spray  at  ground  level.  ('  /(v. 

l/\  lrA«-V:v'. 

Step  2.  Divide  the  effective  width  of  the  boom  into  43,560  (square 

feet/acre)  to  determine  the  distance  the  sprayer  must  travel 
to  cover  an  acre.  Measure  this  distance  on  the  ground  to  be 
sprayed.  Since  the  distance  required  to  spray  is  usually 
quite  large,  the  common  practice  is  to  reduce  the  course  to  a 
fraction  of  an  acre,  i.e.  1/10  or  1/16  acre. 


Step  3.  Fill  the  spray  tank  and  adjust  the  pressure  (30-40  psi  for 
most  uses)  and  the  tractor  or  applicator  speed  to  the  speed 
to  be  used  in  the  field. 

Step  4.  Fill  the  spray  tank  to  a known  reference  line  and  spray  the 
measured  distance. 


Step  5.  Measure  carefully  the  amount  of  water  required  to  refill  the 
tank  to  the  reference  line.  It  is  desirable  to  make  two  to 
three  runs  to  obtain  more  accurate  calibration.  Returning  the 
sprayer  to  exactly  the  same  spot  each  time  it  is  refilled  will 
also  increase  accuracy. 

Step  6.  Multiply  the  number  of  gallons  required  to  refill  the  tank  to 
the  previously  designated  reference  line  by  the  reciprocal  of 
the  fraction  of  an  acre  sprayed  (1/10,  1/6,  1/4,  etc.)  to  de- 
termine the  delivery  rate  in  gallons  per  acre  at  the  speed 
and  pressure  utilized. 
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EXAMPLE 


A sprayer  with  a 20  foot  effective  spray  width  is  calibrated  on  1/10 
of  an  acre  and  requires  4 gallons  of  water  to  refill  the  tank  after  the 
calibration  run. 


Step  1. 
Step  2. 

Step  3. 
Step  4. 


20  feet  effective  boom  width 

^20^"  = 2,178  linear  feet  necessary  to  cover  one  acre 
1/10  of  an  acre  = 218  linear  feet 

4 gallons  of  water  is  required  to  refill  the  tank 

4 x 10  = 40  gallons  per  acre 


2)  Nozzle  method.  The  nozzle  method  of  calibration  is  a quick  and 
accurate  way  to  calibrate  any  sprayer  as  long  as  the  ground  speed  is  known 
and  can  be  accurately  controlled.  It  can  be  used  to  calibrate  in  the  shop 
or  in  the  farm  yard  and  is  valuable  as  a quick  check  for  nozzle  wear.  By 
using  this  method  it  is  possible  to  accurately  predict  the  spray  rate  at 
any  controlled  speed. 

The  nozzle  method  requires  checking  only  one  nozzle  on  the  sprayer,  but 
assumes  all  nozzles  are  delivering  the  same  amount.  Check  all  nozzles  at 
first  to  be  sure  they  are  delivering  nearly  the  same  amount  of  spray.  The 
nozzle  method  is  based  on  the  formula: 

Spray  rate  _ one  nozzle  output  (ounces  per  minute)  x 46.4* 

(gals,  per  acre)  one  nozzle  coverage  (inches)  x speed  (miles  per  hour) 

Step  1.  Set  the  pressure  the  same  as  is  to  be  used  in  the  field  and 

catch  the  water  from  one  nozzle  for  one  minute — measure  water 
carefully. 

Step  2.  Measure  coverage  of  a nozzle  in  inches.  On  a boom  sprayer, 
the  coverage  is  the  same  as  the  nozzle  spacing  on  the  boom. 

Step  3.  Multiply  the  amount  (ounces)  of  water  pumped  in  one  minute 
(from  Step  No.  1)  by  46.4  (a  constant). 

Step  4.  Multiply  the  forward  speed  of  the  sprayer  (miles  per  hour)  by 
the  nozzle  spacing  (inches) . 


* 


This  constant  applies  to  delivery  measured  in  ounces, 


lows : 


derived  as  fol- 


Constant 


43,560  square  feet/acre  x 12  inches/foot 
88  feet/minute  (1  mph)  x 128  ounces/gallon 


Constants  to  use  when  the  delivery  is  measured  in  other  units  are: 

milliliters  - 1.57  pints  - 742.5  gallons  - 5940. 
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Step  5.  Divide  the  answer  obtained  in  Step  No.  3 by  the  answer  in 

Step  No.  4.  This  is  the  gallons  of  water  the  sprayer  is  de- 
livering per  acre. 


EXAMPLE 


A sprayer  has  16  nozzles  spaced  18  inches  apart  and  the  boom  covers  a 
24  foot  swath.  When  operated  at  40  psi,  one  nozzle  delivers  40  ounces  of 
water  in  1 minute.  The  sprayer  is  to  be  operated  at  4 mph.  What  is  the 
application  rate? 


Step 

1. 

40  ounces  per  minute  (measured) 

Step 

2. 

Nozzle  spacing  = 18  inches 

Step 

3. 

40  ounces  x 46.4  = 1,856 

Step 

4. 

4 mph  x 18  inches  = 72 

Step 

5. 

— y-J~-  = 25.8  gallons  per  acre  a 

Caution — Be  sure  all  nozzles  are  delivering  at  nearly  the  same  rate  when 
using  this  method  of  calibration. 

3)  Another  refill  method. 


Step  1.  Fill  the  sprayer  tank  to  the  very  top  or  to  some  mark. 

Step  2.  Spray  exactly  660  feet  (40  rods)  at  the  same  speed  and  pres- 
sure to  be  used  when  spraying. 

Step  3.  Return  to  the  exact  starting  position  and  refill  the  tank  to 
the  starting  level,  measuring  in  gallons  the  amount  of  water 
used . 


Step  4.  Calculate  the  application  rate  as  follows: 


gallons  used  x 66 

width  of  spray  swath  in  feet 


gallons  per  acre  sprayer  is  applying. 


EXAMPLE 


After  spraying  a swath  12  feet  wide  and  660  feet  long,  8 gallons  of  wa- 
ter are  required  to  refill  the  sprayer.  The  application  rate  is: 


88  gallons  used  x 66 
spray  swath  (12  feet) 


44  gallons  per  acre. 


*A  constant  derived  by  dividing  43,560  square  feet/acre  by  660  feet 
sprayed  and  represents  the  width  required  to  spray  1 acre. 
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D.  Calibrating  Band  Applicators 


Preemergence  spraying  (spraying  after  the  crop  is  planted  but  before  it 
comes  up)  or  preplant  spraying  (application  before  the  crop  is  planted)  are 
becoming  widely  used  practices  in  cultivated  crops.  Many  of  the  herbicides 
used  are  expensive  and  one  way  to  overcome  the  problem  of  cost  is  to  apply 
the  chemical  as  a band  spray.  Band  spraying  is  the  application  of  the  her- 
bicide in  a band,  usually  about  1/3  to  1/2  as  wide  as  the  row  spacing,  im- 
mediately over  the  crop  row,  leaving  the  area  between  the  crop  rows 
unsprayed.  In  this  way,  only  1/3  to  1/2  as  much  material  is  used  per  crop- 
ped acre  as  when  full  coverage  spraying  is  used;  with  a resultant  saving 
in  chemical  cost.  The  area  between  the  rows  can  be  cultivated  clean  to  re- 
duce the  weed  infestation. 

When  application  rates  are  recommended  for  weed  control  chemicals,  such 
as  2 pounds  per  acre,  this  much  active  ingredient  is  to  be  applied  to  the 
area  covered  by  spray.  With  full  coverage  spraying  the  entire  field  would 
receive  this  amount  of  chemical,  but  with  band  spraying  only  the  sprayed 
band  receives  chemical  at  this  rate.  Thus,  if  14  inch  bands  were  sprayed 
on  42  inch  rows,  for  every  acre  of  cropland  treated  only  1/3  of  an  acre 
will  be  sprayed.  Therefore,  if  2 pounds  per  acre  of  chemical  were  recom- 
mended, 2 pounds  of  active  ingredient  would  be  applied  to  each  acre  actu- 
ally sprayed  but  only  2/3  pounds  of  chemical  would  be  required  to  treat 
an  acre  of  cropland. 

The  purpose  of  calibration  is  to  determine  the  amount  of  spray  applied 
to  the  band  area.  This  figure  is  used  to  determine  the  amount  of  chemical 
to  mix  with  carrier  (water)  in  the  tank.  The  concentration  is  figured  ex- 
actly the  same  way  as  it  would  be  if  the  spray  was  full  coverage. 

1)  Calibration.  As  with  full  coverage  spraying,  calibration  is  very 
important.  The  margin  of  selectivity  or  safety  of  preplant  or  preemergence 
herbicides  on  such  crops  as  sugar  beets,  fieldbeans,  and  corn,  is  sometimes 
narrow  and  accurate  application  is  quite  necessary. 

Calibration  can  be  done  with  various  calibration  jars  on  the  market, 
or  by  using  various  other  methods. 

a.  Refill  method. 

1.  Measure  off  a known  distance,  such  as  300  or  400  feet. 

2.  Fill  the  sprayer  tank  with  water  to  a known  mark.  Spray  the 
measured  area  at  the  same  speed  and  pressure  that  would  be  used 
in  the  field. 

3.  Refill  the  tank  to  the  known  mark,  measuring  carefully  the 
amount  of  water  used. 


) 
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4.  Calculate  the  gallons  per  acre  (gpa)  sprayed  by  the  following 
formula : 


43,560  x gallons 

distance  band  width 

traveled  (in  feet) 

(feet) 


used 

no.  of 
X bands 


gpa. 


EXAl-fPLES 


If  1/2  gallon  of  water  were  sprayed  on  a 300  foot  strip  in  two  14  inch 
bands,  the  acre  rate  would  be: 


43,560  x .5 
300  x 1.2  x 2 


30  gpa  sprayed. 


If  the  same  amount  of  water  was  sprayed  on  two  6 inch  bands  the  acre 
rate  would  be: 


43,560  x ,5 
300  x .5  x 2 


72.6  gpa  sprayed. 


b.  Nozzle  method.  The  nozzle  method  described  for  a boom  sprayer 
can  also  be  used  to  calibrate  a band  sprayer.  The  formula  is: 


Spray  rate 


(gpa) 


nozzle  output  (ounces  per  minute)  x 46.4 
nozzle  coverage  (inches)  x speed  (mph) 
(band  width) 


Step  1.  Adjust  the  pressure  to  the  amount  that  will  be  used  in  the 

field  and  collect  the  spray  from  each  nozzle  for  1 minute  and 
measure.  (If  all  nozzles  deliver  equal  amounts  as  they 
should,  only  one  nozzle  needs  to  be  measured.) 

Step  2.  Measure  the  band  width  (coverage)  in  inches. 

Step  3.  Substitute  the  values  from  Steps  1 and  2 into  the  formula  and 
calculate  the  gallons  per  acre  sprayed  on  the  band. 

EXAMPLES 


If  the  nozzle  delivers  36  ounces  of  water  in  1 minute  at  30  pounds 
pressure  and  the  speed  to  be  used  is  3 mph,  the  spray  rate  on  a 14  inch 
band  will  be: 


36  x 46.4 
14x3 


39.8  gpa. 


In  the  above  example  if  the  band  width  were  reduced  to  7 inches  the 
. spray  rate  on  the  hand  would  be: 


36  x 46.4 
7x3 


79.8  gpa. 
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Changing  the  width  of  the  band  has  a pronounced  effect  on  the  spray 
rate  and  thus  on  the  concentration  of  chemical  in  the  spray  tank.  It 
should  be  pointed  out,  however,  that  if  the  speed  and  row  spacing  remain 
the  same  in  the  two  examples,  the  amount  of  water  used  per  crop  acre  will 
also  remain  the  same. 

E.  Calibration  of  Granular  Applicators 

Granular  applicators  can  be  calibrated  in  a manner  similar  to  those  for 
sprayers.  The  amount  of  granules  applied  by  applicators  depends  on  the 
size  of  the  metering  opening,  speed  of  travel,  field  roughness,  and  the 
flow  rate  of  the  granule  which  is  affected  by  size,  shape,  and  density  of 
the  granules,  temperature,  and  humidity.  Because  of  such  variables,  it  is 
difficult  to  predict  a certain  rate  at  a certain  setting.  Use  the  manu- 
facturer’s instructions  as  a guide,  but  run  a check  by  actually  catching 
the  granule  discharge  per  row  from  a measured  area. 

1)  Field  calibvatioy\. 

(Use  the  following  oalibration  steps:) 

1.  Adjust  orifice  (delivery  openings)  on  applicator  unit(s)  at 
manufacturer's  setting  and  fill  hopper (s)  with  granules  to  be 
applied . 

2.  Set  tractor  or  unit  speed  as  it  will  be  operated  in  the  field. 

3.  Operate  the  unit  over  a measured  distance  of  several  hundred 
yards  in  a freshly  prepared  seedbed.  Collect  the  ganules  from 
each  discharge  tube.  All  should  be  delivering  equal  amounts. 

4.  Accurately  weigh  the  amount  of  chemical  delivered  by  each  out- 
let . 

5.  Calculate  the  area  that  would  have  been  treated  over  the 
course.  Multiply  individual  band  width  (in  feet)  times  number 
of  rows  times  distance  covered  (in  feet) . This  value  equals 
the  area  of  the  measured  treated  course,  in  square  feet. 

6.  From  No.  4 and  No.  5 calculate  the  amount  of  granules  applied 
per  acre  (application  rate)  as  follows: 

Pounds/A  _ 43,560  x pounds  granules  applied  over  course 
(granules)  area  of  measured  course  in  square  feet 

This  value  is  pounds  per  acre  (lb/A)  of  granular  formulation  applied. 

To  determine  amount  of  active  ingredient  applied,  multiply  lb/A  by  percent 
active  ingredient  and  divide  by  100  as  follows: 

Lb/A  _ lb/A  granules  x percentage  active  ingredient 
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7.  Complete  calibration  by  repeatedly  adjusting  and  testing  until 
desired  quantity  of  granules  are  delivered.  Record  the  proper 
setting  for  future  reference. 


EXAMPLE 

A granular  applicator  treats  bands  1 foot  wide  on  three  rows 
(3  rows  x 1 foot  = 3 feet  treated).  When  driven  over  a distance  of  870 
feet  each  tube  delivers  4/10  pound  of  granules  (3  rows  x 4/10  pound  = 1.2 
pounds)  at  the  setting  used. 


Lb  /A  = 


43,560  x 1.2  lb  granules 
3 ft.  x 870  ft. 


20  lb/A  granules. 


If  the  active  ingredient  concentration  of  the  granules  was  20%,  the 
rate  of  active  material  applied  per  acre  would  be: 


T,  20  lb/A  granules  x 20 

Lb/A  = 100 = ^ Ib'A.  active  ingredient. 


2)  Shop  Calibration.  PTO  driven  granular  applicators  can  be  cali- 
brated in  the  shop  by  calculating  the  distance  that  will  be  traveled  in  1 
minute,  then  collect  granules  for  1 minute  with  the  applicator  running  at 
field  speed.  Values  obtained  in  this  manner  can  be  substituted  in  the 
above  formulas. 


EXAMPLE 


The  application  will  be  run  at  3 mph  in  the  field  and  the  amount  of 
granules  collected  in  1 minute  at  this  speed  is  1/8  pound  per  tube  on  a 
three  row  distributor.  The  band  width  will  be  12  inches.  The  application 
rate  will  be: 


43,560  x 0.375  r 

~z  ■ — tt. oZT*~  = 20.6  lb.  formulation  per  acre. 

3 x (3  x 88)* 


3)  Calibrating  granular  inseotioides . The  label  on  some  granular 
insecticides  recommends  applying  so  many  ounces  of  formulation  per  1,000 
feet  of  row.  Calibration  is  complete  when  the  desired  amount  of  formula- 
tion is  collected  in  the  prescribed  distance. 

Many  companies  offer  calibration  tubes  for  their  materials  which  can 
be  attached  to  the  distributor  tube  and  will  give  a direct  reading  for  that 
particular  formulation.  These  tubes  can  be  used  only  for  the  designated 
chemical. 


*From  page  V-14,  mph  x 88  feet  at  1 mph  = feet  per  minute. 
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?.  Computing  Chemical  Concentration 

1)  Liquid  formulations.  The  label  on  all  liquid  herbicides  states  the 
number  of  pounds  of  acid  equivalent  or  active  ingredient  per  gallon  of 
concentrate.  The  most  common  formulation  is  4 pounds  active  ingredient  or 
acid  equivalent  per  gallon.  However,  there  are  some  formulations  that  con- 
tain 2.0,  3.3,  and  6.0,  pounds  per  gallon. 


From  calibration,  the  amount  of  spray  applied  per  acre  has  been  deter- 
mined. By  dividing  capacity  of  the  sprayer  tank  (in  gallons)  by  the  spray 
rate  (gallons  per  acre)  the  number  of  acres  a tank  will  spray  can  be  cal- 
culated. Enough  chemical  (active  ingredient  = a.i.)  is  then  added  to  the 
tank  to  spray  that  many  acres  at  the  recommended  rate. 


Another  way  to  think  of  the  problem  is  that  for  every  acre's  worth  of 
water  added  to  the  tank,  an  additional  acre's  worth  of  active  ingredient 
must  also  be  included. 


The  formula  shown  below  can  be  used  to  determine  the  amount  of  chemi- 
cal to  be  added  to  a sprayer  tank  to  obtain  the  desired  application  rate. 


no.  acres  sprayed  x chemical  rate  (lb.  a.i. /acre) 
Chemical  to  be  a e - chemical  concentration  (lb.  a.i. /gallon) 


r^s": 


,/A 


EXAMPLE 


How  many  gallons  of  a herbicide  with  2 pounds  active  ingredient  per 
gallon  should  be  added  to  50  gallons  of  water  for  a 10  gallon  per  acre 
sorayer  to  apply  the  chemical  at  the  rate  of  1/1/2  pounds  per  acre? 


/ , 50  gal 

Acres  covered  = = J acres  capacity, 


Chemical  needed  = 


5 acres  x 1.5  lb/acre 


2 lb.  a.i. /gal 


3.75  gal, 


! 


\ 


I 


I 


a.  Band  application.  When  figuring  chemical  for  band  application, 
the  spray  rate  on  the  band  is  used  to  determine  acreage  covered  by  a 
tank  of  water.  The  chemical  added  is  then  based  on  the  banded  area 
sprayed  and  not  the  cropped  area. 


I 


2)  Wet-table  pcu'ders  and  granules.  These  materials  have  active  ingre- 
dients expressed  as  a percentage  of  the  total  weight  and  may  vary  from  5% 
to  80%  active  ingredient.  A simple  formula  used  to  calculate  the  amount  o 
commercial  product  required  is  as  follows: 

, •*$ 


I 


fl 


Application  rate  (lb.  a.i./acre).  _ wel  ht  of  foliation  requlred. 
Percentage  active  ingredient 
(expressed  as  a decimal) 


I 


For  example,  if  you  have  a herbicide  that  is  80%  active  ingredient  and 
you  wish  to  apply  2 pounds/acre  active  ingredient  then: 

2 . 0 _ 2.5  lb.  of  commercial  formulation  is  needed  to  give 
.80  2 lb.  of  active  ingredient  per  acre. 

3)  Small  plot  square  rod  basis.  When  calculating  chemical  amounts  for 
small  plot  work,  very  small  quantities  are  used.  The  values  listed  below 
plus  those  in  Appendix  Tables  1 and  2 will  be  useful  for  making  these  cal- 
culations . 


1 acre  = 160  sq.  rods 

1 quart  = 946  cc . or  ml. 

1 gallon  = 3,784  cc.  or  ml. 

1 gallon  = 4 quarts 

1 pound  = 453.6  grams 

1 pint  = 16  ounces 

1 ounce  = 29.56  cc.  or  ml. 

1 acre  = 43,560  sq.  feet 


EXAMPLE 


You  want  to  apply  1 pound/acre  active  to  a lawn  for  dandelion  control 
and  the  liquid  material  you  have  contains  4 pound/gallon  active  ingredient. 
Each  quart  therefore  contains  1 pound  active. 


946  ml/lb.  a.i. 
160  sq.  rods/A 


= 5.9  ml/sq.  rod  to  give  a rate  of  1 lb/A. 


807}  active  wettable  powder 


1.0  lb.  active  needed  _ 1.25  lb.  of  formulation  to  give 
.80  active  material  1.0  lb.  active. 


1.25  x 453.6  = 567  g.  to  equal  1 lb.  active. 


567  g/lb.  a.i. 
160  sq.  rods/A 


= 3.5  g/sq.  rod  - 1 lb/A. 
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SECTION  IV 


Sprayer  Maintenance  and  Cleaning 


Most  trouble  with  sprayers  can  be  traced  to  foreign  matter  that  clogs 
screens  and  nozzles  and  sometimes  wears  out  pumps  and  nozzles.  The  fol- 
lowing suggestions  will  help  reduce  maintenance  problems  and  prolong 
sprayer  life. 

1.  Use  clean  water.  As  a rule  of  thumb  use  water  that  looks  clean 
enough  to  drink.  Water  pumped  directly  from  a well  is  best.  Wa- 
ter from  ponds  or  stock  tanks  will  probably  contain  enough  small 
particles  to  plug  nozzle  screens  even  though  it  looks  clean.  If 
it  is  necessary  to  use  pond  water,  filter  it  before  filling  the 
tank. 

2.  Keep  screens  in  place.  A sprayer  system  usually  has  screens  in 
three  places;  a course  screen  on  the  suction  hose,  a medium  screen 
between  the  pump  and  the  boom,  and  a fine  screen  in  the  nozzle. 

The  nozzle  screen  should  be  fine  enough  to  filter  particles  which 
will  plug  the  tip  orifice.  A 100  mesh  screen  is  normally  adequate 
for  nozzles.  Screens  should  be  in  place  at  all  times  with  one  pos- 
sible exception.  When  wettable  powders  are  used  it  is  difficult 

to  keep  them  100%  in  suspension  and  nozzle  screens  may  have  to  be 
removed  to  prevent  excessive  clogging. 

3.  Never  use  a metal  object  to  clean  nozzles.  To  clean,  remove  the 
tips  and  screens  and  clean  them  in  water  or  a detergent  solution 
using  a soft  brush.  The  orifice  in  a nozzle  tip  is  a precision 
machined  opening.  A thrust  from  a pin,  knife  or  other  metalic  ob- 
ject can  completely  change  the  spray  pattern  and  capacity  of  the 
tip. 

4.  Flush  sprayers  before  using  them.  New  sprayers  nay  contain  large 
amounts  of  metallic  chips  and  dirt  from  the  manufacturing  process. 
Sprayers  which  have  been  idle  for  a while  may  contain  bits  of  rust 
and  dirt.  Remove  the  nozzles  and  flush  the  sprayer  with  clean  wa- 
ter. Clean  all  screens  and  nozzles  thoroughly  before  trying  to 
use  the  sprayer. 

5.  Clean  sprayer  thoroughly  after  use.  After  each  day's  use,  thor- 
oughly flush  the  sprayer  with  water,  inside  and  out,  to  prevent 
corrosion  and  accumulation  of  chemicals.  Be  sure  to  discharge 
cleaning  water  where  it  will  not  contaminate  water  supplies, 
streams,  crops,  or  other  plants  and  where  puddles  will  not  be  ac- 
cessible to  children,  pets,  livestock,  or  wildlife. 
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When  changing  chemicals  or  when  finished  spraying  for  the  season,  clean 
the  sprayer  thoroughly  both  inside  and  out.  Some  chemicals,  such  as  2,4-D, 
are  particularly  persistent  in  the  sprayer  and  must  be  removed  completely 
to  prevent  possible  crop  damage  from  other  spraying  operations.  In  other 
cases,  chemical  reaction  may  cause  coagulation  or  loss  of  effectiveness  of 
the  chemical.  For  thorough  cleaning  between  chemicals  or  at  the  end  of  the 
season,  the  following  procedure  is  recommended. 

a.  Remove  and  clean  all  screens  and  tips  in  kerosine  or  a deter- 
gent solution  using  a soft  bursh. 

b.  Mix  one  box  (about  1/2  lb.)  of  detergent  with  30  gallons  of  wa- 
ter in  the  tank.  Circulate  the  mixture  through  the  bypass  for 
30  minutes,  then  flush  it  out  through  the  boom. 

c.  Replace  the  screens  and  nozzle  tips. 

d.  Fill  the  tank  about  1/3  to  1/2  full  of  water  and  add  1 quart  of 
household  ammonia  to  each  25  gallons  of  water.  Circulate  this 
mixture  through  the  system  for  5 minutes,  allowing  some  to  go 
out  through  the  nozzles.  Keep  the  remainder  of  the  solution  in 
the  system  overnight,  and  then  run  it  out  through  the  nozzles. 

e.  Flush  the  system  with  a tank  full  of  clean  water  by  spraying 
through  the  boom  with  nozzles  removed. 

6.  Prepare  the  system  for  off  season  storage . When  the  pump  is  not  in 
use,  fill  it  with  a light  oil  and  store  it  in  a dry  place.  If  the 
pump  has  grease  fittings,  lubricate  them  moderately  from  time  to 
time.  Over  lubrication  can  break  seals  and  cause  the  pump  to  leak. 
Remove  nozzles  and  screens  and  place  them  in  a light  oil  for  stor- 
age. Store  the  sprayer,  hoses  and  booms  in  a dry  shed. 
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APPENDIX  11 


CONTROLLING  DRIFT 


OF  HERBICIDES 


APPENDIX  11 


Controlling  Drift  of  Herbicides 


by  L.  E.  Warren 


Pesticides  contribute  enormously 
to  the  quantity  and  quality  of  food, 
feed,  fiber,  wildlife  habitat,  and  the 
environment.  The  U.S.  farmer  now 
produces  food  for  himself  and  over 
50  others;  the  U.S.  has  the  highest 
standard  of  living  in  the  world  and 
can  help  feed  nations  abroad  by 
exporting  not  only  our  produce  but 
our  technology.  Part  of  this  tech- 
nology is  the  effective  and  safe  use 
of  the  various  pesticides  needed  in  a 
wide  variety  of  situations. 

All  pesticides  marketed  in  the 
United  States  are  subjected  to  very 
extensive  and  detailed  testing  for 
efficacy  in  the  intended  use,  toxicity 
of  different  types,  and  potential  im- 
pact on  the  environment.  This 
process  will  take  from  five  to  10 
years  from  discovery  of  activity  to 
marketing  for  one  crop  use,  and 
cost  10  to  15  million  dollars.  Regu- 
lation of  pesticide  use  by  federal 
and  state  agencies  is  very  extensive 
and  continues  to  increase  the  cost. 
Some  of  this  regulation  seems 
warranted,  however,  to  ensure 
proper  care  in  application  of  these 
materials  and  prevent  undesirable 
consequences  from  their  use. 

Chemicals  were  applied  to  about 
65  million  acres  by  nearly  5,000 
aircraft  in  the  United  States  during 
1964  (5);  there  must  be  somewhat 
more  of  both  in  1975.  Aerial  equip- 
ment permits  much  more  timely  and 
extensive  applications  to  crops  or 
treatments  of  inaccessible  sites. 
However,  extra  care  must  be  exer- 
cised to  prevent  off-target  problems 
which  could  result  in  over  restric- 
tion of  aerial  application.  One  case 
of  poor  judgment  can  reflect  ad- 
versely on  the  whole  industry. 

Author  L.  E.  Warren  is  with  the  Ag- 
Organics  Department,  Research 
and  Development,  Dow  Chemical 
Company,  Davis,  California 


The  labels  and  other  literature 
produced  by  pesticide  marketers 
and  several  state  and  federal  agen- 
cies provide  detailed  information  on 
the  characteristics  of  these  chemi- 
cals and  instructions  on  their  use. 
Proper  application  of  these  prod- 
ucts to  achieve  the  desired  results 
without  injury  to  property  elsewhere 
is  important.  Serious  losses  can  be 
sustained  because  of  off-target  crop 
or  animal  damage,  illegal  residues 
in  produce  or  water,  air  or  soil  con- 
tamination. Of  course,  any  reduc- 
tion in  the  intended  pesticide  on 
the  target  may  reduce  control. 
These  problems  can  develop  be- 
cause of  improper  application  of 
sprays  or  from  vaporization  of  com- 
pounds afterward.  Since  I am  famil- 
iar with  herbicides  and  they  provide 
a variety  of  characteristics  to  illus- 
trate the  problems  and  procedures 
of  confining  pesticides  to  their  tar- 
get areas,  my  presentation  will  in- 
volve the  volatility  and  drift  of 
herbicides. 

Many  different  herbicides  are  ap- 
plied by  air  or  ground  equipment 
to  control  weeds  and  woody  plants 
in  fields,  forests,  roadsides,  and 
rights-of-way.  Some  application 
methods  can  result  in  movement  of 
small  particles  to  off-target  areas 
as  the  spray  falls. 

The  movement  of  herbicides  in 
the  air  to  off-target  sites  can  result 
also  from  vapors  that  may  form  af- 
ter application  of  certain  herbicide 
formulations.  It  is  necessary  to  dis- 
tinguish between  the  two  sources 
(spray  drift  and  vaporization)  and 
eliminate  or  reduce  the  extent  of 
both  to  acceptable  minimums. 

Spray  drill  is  defined  as  that  part 
of  the  spray  that  moves  out  of  the 
target  area  in  fine  droplets  formed 
at  the  atomizer  and  depositing  on 
adjacent  property  The  target  area 
is  the  contiguous  property  in- 
tended for  treatment.  Vaporization 


is  the  volatilization  of  herbicide 
molecules  from  the  falling  or  fallen 
drops.  The  volatilities  of  herbicide 
products  are  known  and  appropri- 
ate formulations  usually  can  be 
used  that  will  not  produce  unac- 
ceptable off-target  effects.  Some  as- 
pects of  volatility  will  be  discussed 
briefly.  The  amount  of  drift  can  be 
affected  by  many  factors,  most  of 
which  can  be  controlled  or  ad- 
justed to  by  the  applicator.  The 
more  important  aspects  of  drift  will 
be  explored  in  greater  detail. 

Volatility 

The  vaporization  potential  of  a her- 
bicide can  be  assessed  by  its  vapor 
pressure  in  relation  to  air  tempera- 
ture, the  liquid  spray  surface-to- 
herbicide-mass  ratio  (Q  value),  the 
surface  supporting  it,  size  of  the 
treated  area,  and  air  flow  (40,46). 
The  effect  on  plants  from  exposure 
to  the  vapor  phase  of  herbicides  is 
more  from  fumigant  action  rather 
than  liquid  contact  on  leaf  surfaces. 

Some  soil  active  herbicides  will 
volatize  so  rapidly  that  they  require 
incorporation  very  quickly  after 
reaching  the  soil.  This  action  may 
result  in  a loss  of  activity  in  the 
intended  target  area,  but  usually 
would  not  present  an  off-target  haz- 
ard Other  herbicides,  because  of 
their  nature,  are  marketed  in  differ- 
ent forms  which  may  include  some 
with  high  enough  vapor  pressures 
that  off-target  effects  can  be  pro- 
duced. 

2,4-D  (2,4-dichlorophenoxy  acetic 
acid)  is  an  example  of  a systemic 
herbicide  that  is  formulated  as  in- 
organic or  organic  salts,  both  water 
and  oil  soluble,  and  as  esters  which 
are  oil  soluble  and  water  emulsifia- 
ble.  Very  small  amounts  can  injure 
certain  crops,  such  as  cotton, 
grapes,  sugar  beets,  etc  , and  many 
aesthetic  plants. 
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TABLE  1 

Vapor  Pressures  of  2,4-D  Esters 


Ester 

Structure 

mm  Hg 
Temperature, 
25°  187* 

X 

250° 

ethyl 

— C— C 
C 

I 

.0011 

18 

150 

2-propyl 

— c— c 

.0014 

17 

140 

n-butyl 

— c— c— c— c 

c 

1 

9.2 

88 

4-heptyl 

— O — O — O — 0 — 0 — o 

5.0 

56 

n-heptyl 

— c — c — c — c — c — c — c 
c 

.0002 

2.9 

40 

2-octyl 

1 

c, 

3.1 

40 

ethyl-hexyl 

1 

— c— c— c— c— c— c 

2.9 

37 

— From  Jensen  and  Schall  (27) 


The  vapor  pressure  of  the  salts 
of  2,4-D  (as  well  as  other  phenoxy 
or  picolinic  acid  compounds)  is 
very  low;  bioassays  in  greenhouse 
and  field  studies  have  established 
the  lack  of  off-target  effects  from 
vaporization  of  these  salt  forms  (20, 
35,40,611. 

2,4-D  is  marketed  also  as  esters 
formed  from  two  to  eight  carbon  or 
carbon  plus  oxygen  alcohols,  some 
of  which  are  included  in  Table  1. 
The  esters  of  2,4-D  with  two  to  four 
carbon  chains  have  the  highest 
vapor  pressures  and  significant 
amounts  can  volatize  from  treated 
areas  at  temperatures  of  GOT  or 
higher.  These  short  chain  esters  are 
called  "high  volatile”  (H.V.).  The 
longer  carbon  chain  esters  are 
formed  from  six  to  eight  carbon  or 
carbon-oxygen  alcohols  and  have 
significantly  lower  vapor  pressures 
(20,27).  Que  Hee  and  Sutherland 
(40)  found  that  smaller  spray  drop 
sizes  (more  droplet  surface  area) 
resulted  in  more  volatilization  of 

2.4- D  esters;  the  iso-octyl  ester  of 

2.4- D,  with  a large  spray  drop  sur- 
face, volatilized  much  more  than  did 
the  n-butyl  ester  in  larger  drops. 

The  effect  of  temperature  on  va- 
por pressures  from  data  by  Jensen 
and  Schall  (27)  is  shown  in  Table 
1;  the  figures  for  25°C.  are  repre- 
sentative of  temperatures  under 
field  conditions.  The  vapor  pressure 
of  the  six  to  eight  carbon  chains  are 
Va  to  Vt  those  of  the  n-butyl  ester, 
for  example.  Zimmerman  et  at.  (61) 
showed,  by  plant  bioassays,  that  the 
low  volatile  esters,  which  gave 
about  the  same  weed  control,  were 
many  times  safer  than  the  H.V.  es- 
ters. Field  studies  have  confirmed 
that  these  ester  forms  can  move  off- 
target,  but  that  the  hazard  is  slight 
unless  the  surface  temperature  dur- 
ing the  first  few  days  rises  above 
about  95’F  Off-target  effects  may 
accumulate  under  lower  tempera- 
tures when  treating  larger  acreages 
with  fine  sprays  over  a few  days 
when  stable  air  movement  is  pre- 
dominantly in  the  direction  of  prob- 
lem areas. 

High  volatile  forms  can  cause 
damage  to  susceptible  plants  for 
some  distance  outside  the  treated 
area  under  particularly  stable  air 
conditions,  especially  if  large  acre- 
ages are  treated  in  a short  period 
of  time  and  day  temperatures  are 
above  60*F  (46).  For  example,  ef- 
fects from  vaporization  of  2,4-D  as 


either  high  or  low  volatile  esters 
will  be  more  pronounced  downwind 
from  a 640  acre  field  than  from  a 
40  acre  field.  Usually  volatilization 
of  ester  forms  will  occur  only  for 
three  to  four  days  after  application 
because  the  ester  chain  hydrolyzes 
off  leaving  the  acid  radical  on  the 
plant  or  other  surfaces;  the  acid 
should  react  readily  with  salts  on 
the  plant  or  soil  surfaces  and  be 
essentially  non-volatile.  The  vapor 
pressure  of  2,4-D  acid  appears  to 
be  about  that  of  the  low  volatile  es- 
ters (24), 

Drift 

Basically,  the  drift  problem  involves: 
(1)  the  number  of  driftable  fine  par- 
ticles produced;  (2)  their  movement 
after  leaving  the  dispenser;  (3)  the 
type  and  rate  of  pesticide;  and  (4) 
the  nature  and  location  of  potential 
off-target  hazards. 

Herbicides  can  be  applied  as 
sprays,  dusts,  granules  or  pellets. 
Dusts  have  been  very  difficult  to 
confine  to  the  target  areas  because 
of  very  fine  particle  size,  and  are 
used  very  little  to  apply  herbicides. 
Properly  formulated  granule  and 
pellet  products  without  dust  pre- 
sent no  drift  problems.  However, 
most  solid  products  have  some  fine 
particles  that  are  not  removed  be- 
fore packaging  or  develop  in  han- 
dling and  these  fines  can  drift.  This 
problem  may  be  sporadic,  but 
should  be  considered  when  apply- 
ing these  materials. 


The  main  purpose  of  this  presen- 
tation is  to  consider  the  problem  of 
spray  drift  related  to  herbicides 
which  are  applied  as  aerial  or 
ground  sprays  using  a wide  variety 
of  dispensers  and  carriers.  The  fac- 
tors that  affect  off-target  movement 
of  spray  droplets  will  apply  gener- 
ally to  solid  particles  of  similar 
size  and  density.  Space  will  permit 
consideration  of  only  some  of  the 
results  of  extensive  research  and 
data  as  needed  to  review  the  better 
systems  for  reducing  drift  to  non- 
hazardous  amounts.  Yates  and 
Akesson  (57),  contributors  to  a re- 
cent book  entitled  “Pesticide  For- 
mulations,” provide  an  excellent 
and  much  more  inclusive  discus- 
sion of  the  theoretical  or  research 
background  of  the  various  aspects 
of  drift. 

The  hazards  from  off-target  drift 
depend  on  (1)  nature  of  the  hazard, 
such  as  water,  plant  species,  growth 
stage,  etc.;  (2)  legal  pesticide  toler- 
ances in  crops;  (3)  distance  from 
the  application  site;  (4)  wind  direc- 
tion and  air  stability;  (5)  type,  form, 
and  rate  of  the  herbicide;  and  (6) 
the  carrier.  Serious  economic  loss 
or  contamination  of  water  supplies 
can  result  from  uncontrolled  drift. 

Herbicides  require  certain  cov- 
erage or  drops  per  unit  area  of  leaf 
surface  for  efficient  phytotoxic  ef- 
fect; the  coverage  requirements 
vary  with  the  individual  herbicide, 
carrier  or  adjuvants  and  the  plants 
to  be  treated.  Nontranslocated  her- 
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bicides,  such  as  dinoseb  products, 
usually  require  better  coverage  than 
for  systemic  materials,  such  as  2.4- 
D or  picioram  Several  researchers 
(7,12,35)  have  shown,  in  greenhouse 
studies,  that  toxic  effects  of  herbi- 
cides on  foliage  increase  as  droD 
size  fs  decreased  from  8D0  to  100 
microns'  (urn)  diameter.  However, 
Ashford  (6)  has  found  that  field  ap- 
plications of  2,4-D  to  weeds  in 
wheat  produced  similar  results  with 
200  and  100  Mm  droplets.  He  as- 
sumes that  impaction  of  the  smaller 
droplets  on  weed  leaves  is  poorer 
because  of  difficulty  in  penetrating 
the  boundary  layer  of  air  around  the 
leaf.  Potts  (39)  shows  that  impac- 
tion of  droplets  on  solid  surfaces  is 
closely  related  to  the  size  of  both 
the  drops  and  deposit  area  and  air 
speed  at  that  point,  as  indicated  in 
Table  2.  It  is  evident  that  some  very 
small  drops  do  get  through. 

Hurtt  (25)  reported  that  effects  of 
2,4,5-T  on  tree  seedlings  was  about 
five  times  greater  with  125  Mm  com- 
pared to  500  Mm  drops  but  that  250 
^m  droplets  produced  only  slightly 
less  effect  than  did  the  125  ^m  size. 
Behrens  (71  concluded  that  maxi- 
mum efficiency  of  phenoxy  herbi- 
cides on  cotton  and  mesguite  was 
achieved  when  spray  droplets  were 
less  than  3100  um  apart,  which 
would  provide  a coverage  of  about 
72.  droplets  per  square  inch.  The 
data  showed,  however,  that  better 
*25,400  microns  = 1 inch. 


kill  of  mesquite  was  obtained  with 
575  drops  of  200  Mm  per  square 
inch  than  with  72  drops  of  400  /tm 
size  per  square  inch;  the  spray  vol- 
ume was  the  same  in  each  case. 
Also,  at  a deposition  rate  of  72 
drops  per  square  inch,  more  mes- 
quite tissue  was  killed  as  drop  size 
increased  from  200  to  800  Mm  Cot- 
ton did  not  respond  appreciably  to 
increased  coverage  over  72  drops 
per  square  inch.  Picloram,  amitrol, 
dicamba,  and  other  compounds  that 
are  translocated  more  readily  than 
phenoxies  may  require  fewer  con- 
tacts per  unit  leaf  area. 

McKmiay  et  at.  (34 j round  that 
paraquat,  a non-translocated  herbi- 
cide, caused  more  leaf  kill  with  100 
^m  droplets  than  350  ^m,  provided 
the  concentration  and  spray  volume 
were  adequate  Commercial  nozzles 
with  a normal  range  of  drop  sizes 
and  a VMD  of  about  450  ^m  pro- 
duced good  leaf  kill  with  a volume 
rate  of  6 gpa. 

Of  course,  weed  or  brush  foliage 
surfaces  may  contain  much  more 
area  than  the  horizontal  plane  over 
the  treated  site.  Bouse  (10)  reports 
that  penetration  of  two,  three  or 
more  foliage  canopies  may  be  bet- 
ter with  larger  droplets  but  cover- 
age of  the  lower  leaves  was  better 
with  the  smaller  droplets.  As  indi- 
cated above,  good  plant  control 
with  systemic  herbicides  is  possible 
with  200  droplets.  Fisher  et  al. 
(19)  have  shown  that  control  of  mes- 


quite with  */4  lb.  of  2,4,5-T  per  acre 
was  as  good  at  volume  rates  of  Vi 
gpa  as  at  4 gpa,  all  having  average 
drop  sizes  over  200  Mm.  These  re- 
sults, and  many  others,  indicate 
that  spray  coverage  requirements 
vary  considerably  with  the  plant 
species,  size  and  condition,  and 
herbicide  type  and  carrier.  The  op- 
erator should  determine  these  re- 
quirements and  use  spray  volumes 
and  atomization  to  provide  ade- 
quate coverage  of  plant  surfaces 
with  no  unacceptable  off-target  drift. 

The  movement  of  fine  airborne 
spray  particles  out  of  the  target 
area,  which  we  defined  as  "drift”, 
is  dependent  on  a large  number  of 
influences;  several  are  itemized  for 
aerial  applications  in  Table  3.  Drift 
from  ground  applications  is  affected 
similarly,  but  usually  to  a lesser  de- 
gree. Significant  amounts  of  drift 
from  this  source  is  possible  (33). 

The  spray  carrier  can  be  water, 
oil,  oil-water  emulsion,  invert  emul- 
sion, foam,  or  thickened  water. 
Yates  and  Akesson  (56)  have  shown 
that  introduction  of  oily  additives  or 
surface  tension  reducing  agents  will 
result  in  smaller  drops,  as  pre- 
sented in  Fig.  1 on  page  36. 

Several  viscosity  increasing 
agents  and  other  spray  modifiers  to 
increase  drop  size,  such  as  invert 
emulsions,  hydroxyethyl-cullulose. 
Norbak*  particulating  agent,  Nalco- 
TroP*.  and  foams  have  been  intro- 
duced to  reduce  drift.  These  wilf  be 
discussed  later. 


Spray  Drop  Size 

Spray  droplets  are  measured  as 
drop  diameters  (micrometers  or  mi- 
crons, Mm),  but  a droplet  with  twice 
the  diameter  of  another  has  eight 
times  the  volume  or  mass.  The 
smaller  droplet  has  about  ’/<  the 
surface  of  the  larger  droplet  and 


* Registered  trademark  of  The  Dow 
Chemical  Company,  Midland,  Ml. 

••Registered  trademark  of  Nalco 
Chemical  Co.,  Oak  Brook,  IL. 


TABLE  2 


Minimum  Air  Velocity  for  Efficient  Deposition  for 
Droplets  and  Objects  of  Various  Sizes 


Width  of  - 
Objects, 
ins. 

Droplet  Size — microns  dia. 

25 

50  75 

Air  Speed 

100  125 

1 — Miles  per  Hour 

150 

300 

Vfc 

4 

1.2 

0.7 

0.8 

1.0 

1.4 

5.5 

V4 

8 

2.2 

1.2 

1.1 

1.3 

1.6 

5.7 

Vz 

16 

4 

2.1 

1.6 

1.6 

1.8 

5.8 

1 

32 

8 

3.9 

2.6 

2.2 

2.3 

5.9 

2 

64 

16 

7.5 

4.6 

3.5 

3.1 

6.0 

3 

96 

24 

11 

6.6 

4.8 

4.0 

6.1 

4 

128 

32 

15 

8.6 

6.0 

4.9 

6.2 

8 

256 

64 

28 

16 

11 

8 

6.3 

— From  Bell  Helicopter  Manual  (8) 
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TABLE  3 

Factors  Affecting  Drift  of  Aerially  Applied  Herbicides 

1.  Spray  drop  size  spectrum,  as  affected  by: 

a.  Herbicide — formulation  and  rate. 

b.  Type  of  carrier — water,  oil-water,  oil,  etc. 

c.  Viscosity  of  spray. 

d.  Nozzle  type,  capacity  and  pressure. 

e.  Nozzle  orientation  to  airstream. 

f.  Speed  of  aircraft. 

2.  Spray  Movement  as  affected  by: 

a.  Nozzle  location  cf.  ship  center. 

b.  Boom  location  in  relation  to  the  wing  or  rotor. 

c.  Height  of  release  of  the  spray. 

d.  Flight  path — level,  rising,  falling  or  turning. 

e.  Air  stability  (vertical  movement). 

f.  Size  of  treated  area. 


therefore  will  respond  16  times 
more  to  the  force  of  air  movements 
aloft.  These  characteristics  accen- 
tuate the  drifting  tendency  of  the 
smaller  droplets.  Potts  (38)  has 
computed  the  number  of  droplets  of 
different  sizes  produced  by  one 
gallon  of  spray  and  the  consequent 
densities  per  square  inch  are  shown 
in  Table  4.  These  drop  sizes  are  in 
diameters  of  freely  falling  droplets 
and  spots  on  collectors,  such  as 
cards,  may  be  two  to  six  times 
larger. 

Droplet  size  is  very  important  in 
drift;  water  droplets  in  various  com- 
ponents of  the  atmosphere  and  their 
drifting  potential  are  noted  in  Table 

5 (2,29).  These  figures  were  based 
on  terminal  velocities  of  drops  in 
stable  air  with  no  change  in  drop 
size.  Broadcast  herbicide  sprays 
usually  contain  a drop  size  range 
of  less  than  10  to  about  2000  ^m, 
depending  on  the  desired  spray 
coverage  and  drift  hazard  condi- 
tions. Droplets  in  the  size  range  of 
20-30  Mm  or  smaller  remain  sus- 
pended (fog);  in  herbicide  sprays, 
these  droplets  may  be  nearly  invisi- 
ble in  the  air.  Of  course,  these,  as 
well  as  larger  droplets,  are  subject 
to  air  movement  as  well  as  vapor- 
ization loss.  The  larger  droplets  are 
moved  less  horizontally  but  still  may 
move  considerable  distances;  note 
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that  100  /tm  droplets  can  move  lat- 
erally 48  feet  in  a three  mile  per 
hour  wind  while  falling  10  feet. 
Some  applications  to  utility  lines  or 
forest  sites  are  made  100  to  300 
feet  above  the  ground,  which  mag- 
nifies the  drift  potential  greatly. 

Research  has  shown  that  there  is 
a rapid  decrease  in  drift  ooten^ai 
of  drops  as  thev  increase  to  about 
150  or  200  um.  Thereafter,  with 
larger  drops,  there  j$  much  less 
chanqe  in  the  drift  potential.  The 
sire  where  this  change  occurs  is 
larger  with  higher  wind  speeds,  but 
lies  in  the  range  of  150  to  200  Mm 


TABLE  4 

Size  and  Number  of  Droplets  per  Square  Inch  from 
One  Gallon  Liquid  Applied  Uniformly  over  One  Acre 

Droplet  Diameter 

No.  Droplets  per  Square 

Microns  (Mm) 

Inch 

Centimeter 

25 

80,625 

12,497 

50 

9,224 

1,430 

100 

1,164 

180 

150 

347 

54 

200 

142 

22 

300 

43 

6.7 

1,000 

1 

0.16 

25,400  Mm  = 1 inch. 

-Adapted  from  Potts  (38). 

TABLE  5 

Spray  Droplet  Size  and  its  Effect  on  Spray  Drift 


Droplet 

Diameter, 

microns 

Type  of  Droplet 

No.  Droplets/ 
Sq.  In.  from  1 
gal.  spray/A 

Time  Required 
to  fall  10  ft.  in 
Still  Air 

Distance  Droplet 
Travels  in  Falling 
10'  with  3 mph  wind 

5 

Fog 

9,000,000 

66  minutes 

3 miles' 

20 

Very  fine  sprays 

143,190 

1,109  feet 

50 

Fine  sprays 

9,224 

178  feet 

100 

Mist;  fine  aircraft  spray 

347 

10  seconds 

48  feet 

C_24£L-  -» 

400 

1,000 

(1/25") 

Medium  aircraft  spray 
Coarse  aircraft  spray 

L 78 
18 

2 seconds 

8.5  feet 

Moderate  rain,  very  coarse  spray 

1.1 

1 second 

4.7  feet 

—Adapted  from  Klingman  (29),  Potts  (38)  and  Akesson  and  Yates  (2). 
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Figure  3 

EFFECT  OF  RELATIVE  HUMIDITY  ON  LATERAL  MOVEMENT 
OF  SPRAY  DROPLETS  IN  A ONE  MPH  WIND 

Lateral  Movement  in  One  mph  Wind,  ft. 


for  speeds  of  one  to  eight  miles  per 
hour  (13,16);  Fig.  2 shows  this  rela- 
tionship based  on  theoretical  fall 
rates  for  terminal  velocities  and  no 
change  in  original  drop  size.  Drift 
is  decreased  greatly  by  increasing 
drop  sizes  to  about  150  to  200  Mm, 
and  much  less  after  that. 

With  water  carriers,  spray  drop 
size  may  decrease  during  fall  be- 
cause of  evaporation  unless  a non- 
evaporative  film,  such  as  oil,  sur- 
rounds the  drops.  Smaller  droplets 
falling  into  air  of  relative  humidity 
less  than  about  80  percent  may 
evaporate  before  hitting  the  target 
(19,42).  Fig.  3 shows  the  effects  of 
evaporation  on  water  droplets  80  to 
200  ^m  in  diameter  falling  through 
stable  air  with  a 50  percent  and  70 
percent  relative  humidity  with  a one 
mile  per  hour  crosswind.  These  dis- 
appearance rates  will  increase  with 
any  vertical  component  or  delay  in 
fall. 

Note  that  in  air  at  50  percent  rela- 
tive humidity,  the  80  to  120  Mm 
drops  disappear  with  less  than  a 
seven  foot  drop;  the  smaller  drop- 
lets disappear  sooner.  The  herbi- 
cide in  these  drops  will  become 
very  small  aerosols  and  will  not  fall 
out  until  picked  up  in  falling  rain. 
The  200  Mm  drops  may  reach  the 
ground,  but  will  certainly  be  pro- 
gressively smaller  and  more  subject 
to  drift.  The  droplets  evaporate 
more  slowly  in  70  percent  relative 
humidity  and  faster  in  lower  relative 
humidity  It  is  evident,  then,  that  as 
water  droplets  fall  through  air  with 
a water  deficit  (less  than  100  per- 
cent RH),  they  will  be  decreasing  in 
size  and  will  become  increasingly 
subject  to  drift.  Droplets  over  about 
150  urn  will  resist  vaporization  much 
more  than  smaller  sizes.  Addition 
ot  oils  or  surfactants  will  not  affect 
the  evaporation  rate  appreciably  un- 
less the  oil  film  surrounds  the  drop- 
lets as  with  an  invert  emulsion  (57). 


Editor’s  Note:  Part  II  of  the  series 
"Controlling  Drift  of  Herbicides" 
will  be  published  in  the  April  issue 
of  the  World  of  Agricultural  Aviation. 
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Controlling  Drift  of  Herbicides 


by  L.  E.  Warren 


Effects  of  Spray  System  Conditions 
on  Drop  Size 

Liquid  velocity  induced  by  pres- 
sure increases  as  it  is  forced 
through  an  orifice.  There  frequently 
is  some  turbulence  in  the  nozzle  or 
spray  atomizer  that  also  exerts 
breakup  forces  on  the  liquid.  As  the 
liquid  leaves  the  nozzle,  it  may  be 
spread  into  a fan  or  a hollow  or 
solid  cone  pattern  that  creates  thin 
sheets  of  liquid  which,  exposed  to 
the  air,  are  broken  up  by  the  shear 
forces  between  liquid  and  air.  These 
stressed  liquids  develop  waves  in 
the  sheets  or  threads,  and  due  to 
the  air  shear  are  broken  up,  which 
results  in  many  larger  drops  with 
many  satellite  or  small  droplets. 
Internal  deflecting  vanes  which  in- 
duce a cone,  fan,  or  any  deviation 
from  a solid  stream,  increases  spray 
break-up.  Circular  orifices  without 
swirl  plates  produce  a minimum 
spread  of  liquid  and  therefore  the 
largest  drop  sizes.  As  the  average 
drop  size  is  decreased,  the  range 
is  also  narrowed  due  to  increased 
action  on  large  drops  (see  Fig.  4); 
but  a very  high  energy  requirement 
is  needed  to  break  up  small  drops, 
hence  they  remain. 

Drop  sizes  in  sprays  change 
significantly  and  inversely  with 
pressures,  as  shown  in  Fig.  4 (43). 
Pressures  in  the  range  of  20  to  35 
psi  at  the  nozzle  are  usually  ade- 
quate to  produce  the  desired  spray 
pattern  and  will  result  in  fewer 
small  drops  and  hence  less  drift. 


Author  L.  E.  Warren  is  with  the  Ag- 
Organics  Department,  Research  and 
Development,  Dow  Chemical  Com- 
pany, Davis,  California. 
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Figure  4 

SPRAY  PARTICLE  SIZE  vs  PRESSURE 


Pressure,  psig 
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When  liquids  are  atomized,  they 
form  a wide  range  of  drop  sizes. 
A typical  distribution  of  drop  sizes 
from  a pressurized  nozzle  is  in- 
dicated in  Fig  5. 

As  discussed  above,  a drop  size 
of  about  200  Mm  for  herbicides 
would  provide  good  coverage  with 
essentially  no  drift  or  loss  during 
fall.  The  pattern  shown  by  the 
dashed  lines  (Fig.  5)  would  be  close 
to  ideal.  Certain  mechanical  or 
electrical  devices  that  will  produce 
uniform  drops  in  the  range  of  150  to 
250  Mm  are  being  developed  (51), 


but  until  they  or  other  systems  be- 
come available,  allowance  for  the 
wide  drop  size  spectrum  will  be 
a necessary  consideration.  In  drift 
hazard  situations,  the  mean  drop 
size  of  the  spray  must  be  increased 
so  the  amount  in  fine  particles  (less 
than  50  to  100  Mm)  will  be  below 
levels  that  may  cause  significant 
off-target  effects 

Certain  devices  have  been  de- 
veloped to  reduce  drift,  such  as  the 
Microfoil'  boom,  the  Raindrop’  noz- 
zle and  Direct-A-Spray'.  These  will 
be  discussed  later. 


Because  of  the  wide  range  of 
drop  sizes  in  sprays,  various  statis- 
tical averages  are  used  to  identify 
a given  spray  distribution.  The  size 
median  used  most  frequently  is  one 
at  which  half  the  spray  volume  is  in 
drops  above  and  half  below  this 
size;  it  is  called  the  “Volume 
Median  Diameter"  (VMD).  There  are 
many  more  drops  in  the  smaller 
half  of  the  spray.  Another  term  is 
the  “Number  Median  Diameter 
(NMD),  which  indicates  the  size  at 
which  half  the  number  of  droplets 
produced  is  larger  or  smaller.  Drop 
size  frequency  data  are  available 
for  most  atomizers,  and  the  drift 
potential  can  be  estimated  by  not- . 
ing  the  percentage  of  spray  volume 
or  number  in  the  sizes  below  100  or 
150  Mm  using  a cumulative  graph  of 
the  spray  volume  in  the  different 
size  ranges,  as  indicated  in  Fig.  6 
(43,  60).  The  accuracy  of  such 
measurements  in  the  very  small 
drop  range  is  less  than  with  larger 
sizes,  and  other  forces  affect  the 
actual  amount  of  drift;  but  the  arop 
spectrum  is  an  important  starting 
point. 

Tate  and  Janssen  (45)  found  that 
generally  the  mean  drop  sizes  of 
sprays  from  cone,  fan,  or  defector 
nozzles  were  essentially  the  same 
if  the  fan  or  cone  angles  were  about 
equal  (Fig.  7),  although  variations 
in  nozzle  internal  geometry  causes 
deviations  from  this  base  (Fig  9). 
The  drop  size  is  also  almost  directly 
proportional  to  the  flow  rate  at 
equal  pressures,  as  plotted  in  Fig. 
7.  Drop  size  data  for  various  noz- 
zles by  Spraying  Systems  Company 
(43)  indicate  that  the  wider  angle 
fans  or  cones  produce  smaller 
droplets,  as  plotted  in  Fig.  8.  Other 
data  and  experience  show  that  a jet 
(round  orifice)  will  produce  the  larg- 
est size  drop  for  a given  flow  rate 
and  pressure  because  there  is  less 
shear  at  the  liquid-air  interface  (2). 
Also,  certain  nozzles,  such  as  the 
Spraying  Systems  Company's  Low 
Pressure  (LP)  nozzles,  can  produce 
a good  pattern  at  pressures  from 
10  to  20  psi.  Spraying  Systems  type 
TG  and  GG  solid  cone  (full  jet)  noz- 
zles produce  larger  drops  than  fan 
or  hollow  cone  nozzles  with  equal 
cone  or  fan  angles,  flow  rates  and 
pressures  (43),  as  shown  in  F:g  9 


Figure  5 

TYPICAL  DROPLET  SIZE  DISTRIBUTION 
FROM  SPRAY  NOZZLES 


. . Adapted  from  Tate  and  Janssen  (45) 
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Figure  6 

PARTICLE  SIZE  vs  VOLUME  PERCENTAGE 
FOR  15°  FLAT  SPRAY  NOZZLES 


. . From  Spraying  Systems  (43) 


The  Raindrop  nozzle  recently  in- 
troduced by  Delavan  Manufacturing 
Company  apparently  reduces  the 
range  of  particle  size  by  providing 
a chamber  outside  the  metering 
orifice  to  induce  coalescence  of 
the  small  drops.  Data  from  manu- 
facturers’ tests  indicate  that,  with 
a VMD  spray  size  of  195  Mm,  16 
percent  of  the  volume  was  in  drops 
smaller  than  100  Mm  with  a regular 
hollow  cone  nozzle  (DC4-25);  the 
Raindrop  nozzle  with  a VMD  of  410 
Mm  produced  only  0.8  percent  of 
the  volume  in  less  than  100  Mm  sizes 
(17)  at  the  same  flow  rates. 

Foam  nozzles  are  special  aspira- 
tors with  fans,  jets,  or  other  patterns 
that  are  used  with  certain  foaming 
agents  that  incorporate  air  to  ex- 
pand the  spray  volume  300  to  600 
percent  (11,  23,  52)  Because  of  this 
‘‘air  emulsion,”  droplets  are  lighter 
than  solid  water  drops  and  would 
be  much  more  subject  to  drift.  The 
coverage  may  be  better  than  with 
a similar  liquid  volume  of  spray; 
however,  Ashford  (6)  reports  that  in 
field  tests  with  2,  4-D  and  paraquat, 
weed  control  with  the  foam  system 
was  poorer  than  with  standard  noz- 
zles. 


Evaluations  of  airborne  drift  and 
surface  deposits  with  jet  nozzles 
pointed  back  on  a fixed  wing  plane 
at  90  mph  comparing  foam  and 
water  carrier  were  reported  by 
Yates  (55).  The  results  showed 
much  higher  levels  of  air  burden 
and  as  fallout  from  165  to  2600  feet 
downwind  with  the  foam  system. 
Outputs  were  the  same  in  both 
systems.  Wind  tunnel  studies  by 
Bouse  and  Leerskov  (11)  also 
showed  that  foam  sprays  produced 
more  drift  than  with  water  carrier. 

The  Microfoil  boom  (Amchem) 
uses  a large  number  of  hollow 
needles  (approximately  10  per  inch) 
projecting  out  of  the  trailing  edge 
of  a small  airfoil  boom.  These  tubes 
produce  two  sizes  of  drops;  the 
main  body  of  drops  are  800-1,000 
Mm,  and  the  others  are  around  100 
Mm.  The  air  stream  moving  around 
the  airfoil  causes  the  large  drops 
to  pick  up  the  smaller  ones  This 
boom  is  not  suitable  for  use  with 
fixed  wing  aircraft  because,  at 
higher  speeds,  the  large  drops  shat- 
ter. The  range  of  drop  size  is 
reduced  to  practically  800-1,000  urn, 
and  drift  is  minimal  if  the  orientation 
to  the  direction  of  flight  is  correct. 


However,  the  drop  size  is  too  large 
for  efficient  herbicide  action,  even 
for  translocated  materials,  with  low 
volume  (5  gpa  or  less)  applications 
Flow  rate  through  the  small  tubes 
(0.013  to  0.028")  is  affected  by 
viscosity  of  the  spray,  and  adjust- 
ments in  calibration  are  necessary 
for  temperature  changes  with  oil 
carriers.  Also,  extensive  filtering  of 
the  spray  is  required  to  prevent 
plugging  the  small  tubes. 

Amchem  has  also  developed  a 
rotating  device  for  ground  sprayers 
called  the  ‘‘Direct-A-Spray,”  that 
meters  the  liquid  to  short  tubes 
turning  fast  enough  to  throw  the 
drops  out  as  much  as  24  feet.  Drift 
is  minimal  with  this  system,  and 
coverage  is  fairly  uniform;  but  spray 
droplets  are  quite  large  and  a full 
range  of  sizes  is  produced. 

Recommendations  to  reduce  drift 
from  aerial  applications  have  fre- 
quently specified  increased  volume 
rate  of  spray.  This  factor  is  per- 
tinent only  if  the  nozzle  sizes,  pres- 
sures, or  other  parts  of  the  system 
are  also  designated  to  achieve  cov- 
erage along  with  minimum  drift 
Attempts  to  meet  a higher  volume 
rate  requirement  by  adding  more 
nozzles  of  the  same  type  under  the 
same  operating  conditions  will  pro- 
duce more  drift;  conversely,  fewer 
nozzles  (a  lower  volume  rate)  will 
give  less  drift.  Volume  rate  limita- 
tions should  never  be  specified 
without  including  minimum  flow  rate 
with  certain  type  nozzles  and  mount- 
ing angles. 

Factors  Outside  the  Atomizers 

As  the  spray  leaves  nozzles 
mounted  on  an  aircraft,  traveling 
at  speeds  over  about  25  mph,  it  is 
subjected  to  shear  by  the  air 
through  which  the  nozzle  is  moving; 
this  force  will  cause  breakup  of  the 
drops  and  is  related  to  the  relative 
velooity  of  the  air  and  drops.  Drop 
size  is  affected  very  little  by  this 
force  with  ground  application  from  a 
vehicle  moving  five  to  10  mph;  there 
is  a slight  impact  at  speeds  of  10  to 
20  mph.  At  30  to  120  mph,  the 
effects  become  increasingly  impor- 
tant with  speed;  Fig.  10,  from  work 
by  Isler  and  Carlton  (26),  shows  the 
average  drop  size  using  a U-50120 
nozzle  (flat  fan)  at  25  psi  at  air 
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Figure  7 

DROPLET  SIZE  vs  NOZZLE  FLOW  RATE 


Figure  8 

RELATION  OF  DROPLET  MVD,  SPRAY  ANGLE  AND  PRESSURE 
WITH  WATER  AT  FLOW  RATE  OF  0.2  GPM 


. . Adapted  from  Spraying  Systems  Co. 
drop  size  charts  (43) 
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Figure  9 

ESTIMATED  PARTICLE  SIZE-(MICRONS)-FOR  STANDARD  SSCO  NOZZLES 
(NoziIm  iprayioq  water  at  40  pug  at  room  temperature  under  laboratory  conditions) 


1000  3000 

20  40  60  80  100  200  400  600  800  2000  4000 


M.V.O.  Particle  tut  data  it  based  on  volumetric  measurements  where  50%  of  the  liquid 
sprayed  is  in  drops  smaller  than  the  given  number  and  50%  of  the  liquid  is  in  drops  larger 


than  the  given  number. 


From  Spraying  Systems  Co.  (43) 


speeds  from  80  to  200  mph.  There 
was  an  inverse  ratio  of  drop  size 
to  speed;  a 250  percent  increase  in 
air  speed  caused  a reduction  to  40 
percent  the  original  drop  size.  As 
indicated  in  Fig.  3,  the  drops  below 
about  150  are  more  subject  to 
evaporation  loss  of  water  and  the 
drifting  potential  below  this  range 
is  at  least  16  times  the  inverse  ratio 
of  the  diameters. 

Figure  10  also  shows  that  the 
breakup  of  spray  is  much  greater 
from  nozzles  pointing  forward  and 
down  45°  from  the  flight  line  than 
from  those  directed  backward  and 
down  45°.  The  difference  was  about 
the  same  over  the  full  range  of  air 
speeds  and  the  drop  size  difference 
was  quite  significant.  Changing  the 
direction  of  the  nozzle  in  relation 
to  the  direction  of  flight  was  found 
to  have  similar  effect  on  drop  size 
in  many  other  tests  with  various 
types  and  size  nozzles  and  carriers 
(60). 

Usually,  operators  can  adjust  the 
orientation  of  the  nozzles  to  the 
airstream  as  needed  for  the  desired 
breakup.  Aerial,  as  well  as  ground, 
applications  of  2,  4-D  and  several 
other  translocated  herbicides  with- 
in certain  crop  areas  are  closely 
regulated  by  several  states  (15,  36, 
49).  California  regulations  (15)  re- 
quire round  orifices  no  smaller  than 
1/16  inch  diameter  pointed  back- 
wards and  using  pressures  of  less 
than  40  psi,  except  that  on  heli- 
copters at  less  than  55  mph  noz- 
zles may  be  directed  down  90°  in 
relation  to  the  flight  line. 

Editor’s  Note:  Part  III  of  the  series 
‘‘Controlling  Drift  of  Herbicides” 
will  be  published  in  the  May  issue 
of  the  World  of  Agricultural  Aviation. 
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Fhrt  III 


by  L.  E.  Warren 


Spray  Adjuvants  to  Reduce  Drift 

Usually  drift  of  herbicides  can  be 
reduced  to  acceptable  limits  in 
most  situations  by  using  the  proper 
nozzles,  pressure,  orientation  to  the 
airstream,  and  observing  "safe"  air 
stability  conditions  and  distances  to 
hazard  areas.  However,  with  some 
applications,  these  adjustments  may 
not  be  adequate.  Another  factor 
affecting  drop  size  is  viscosity  of 
the  spray  liquid.  It  is  found  that  as 
viscosity  increases,  the  drop  size  of 
sprays  increases  which  can  reduce 
drift.  Several  viscosity  modifying 
systems,  such  as  invert  emulsions, 
hydroxyethylcellulose  and  Nalco- 
Trol"  (Lo-Drift'  or  others)  have 
demonstrated  capability  in  reducing 
drift;  several  are  described  by 
Gratkowski  and  Stewart  (22).  Quite 
frequently  these  additives  require 
changes  in  the  pump,  nozzles,  or 
other  parts  of  the  system;  their 
characteristics,  requirements,  and 
possible  benefits  should  be  con- 
sidered carefully  in  relation  to  the 
drift  control  desired.  Care  must  be 
taken  to  evaluate  the  total  system 
needed  for  each  agent.  Detailed  re- 
search has  shown  that  while  the 
average  drop  size  (VMD)  has  in- 
creased, the  range  of  sizes  is 
usually  also  greater  (58).  Use  of 
specific  atomizers  may  alleviate 
this  problem. 

Invert  emulsions  produce  a water- 
in-oil  emulsion  by  using  certain 
agents  in  the  oil  phase  and  by 
sequence  of  mixing.  Viscosity  can 
be  increased  to  a consistency  of 

Author  L.  E.  Warren  is  with  the  Ag- 
Organlcs  Department,  Research  and 
Development,  Dow  Chemical  Com- 
pany, Davis,  California. 


mayonnaise  by  increasing  the 
water-to-oil  ratio  and  by  added 
shearing  to  induce  smaller  water 
cells;  with  proper  nozzles,  good 
drift  control  is  possible  as  re- 
ported by  Laning  ef  a/.  (30).  Invert 
emulsions  will  reduce  evaporation 
of  the  spray  droplets  in  air  because 
of  the  oil  film,  regardless  of  drop 
size.  Thin  invert  emulsions,  how- 
ever, may  actually  increase  de- 
tectable drift,  compared  to  water 
carriers  (42),  because  the  noneva- 
porating fine  droplets  persist  and 
fall  out  at  some  distance  downwind. 
The  spray  can  be  tank  mixed  or 
flash-mixed  in  the  line  from  tanks  to 
the  pump  with  the  proper  equip- 
ment. Positive  displacement  pumps 
are  needed  to  control  shear,  main- 
tain desired  viscosity  and  move  the 
thickened  liquid  uniformly.  Con- 
siderable expertise  in  the  tech- 
nology of  invert  emulsion  sprays  is 
required  to  use  these  systems  effec- 
tively. 

Nalco-Trol  is  a polyvinyl  water 
soluble  polymer  that  increases 
spray  viscosity  but  has  other  visco- 
elastic properties  that  also  can 
decrease  fine  droplets. 

Bode  ef  a/.  (9)  found  that  Nalco- 
Trol  at  four  to  eight  ounces  of 
product  per  100  gallons  of  spray 
reduced  drift  with  low  shear  noz- 
zles to  about  one-tenth  to  one-third 
that  with  no  thickener.  Yates  ef  al. 
(58)  found  that  Nalco-Trol  solutions 
through  high  shear  nozzles,  such 
as  D6-46  hollow  cone,  produced  a 
larger  average  drop  size  than  with 
water  alone,  but  there  were  more 
fines  below  100  Mm;  the  jet  D6 
orifice  without  a swirl  plate,  how- 
ever, gave  a marked  reduction  in 
fine  drops.  Increased  shear  in  the 
nozzle  increases  spray  breakup 


disproportionately  with  this  product, 
and  may  with  other  agents  as  well. 
Aerial  tests  by  planes  and  heli- 
copter confirmed  the  effect  of 
Nalco-Trol  at  0.15  to  1.00  percent 
in  reducing  drift,  especially  with 
low  shear  nozzles  (9.  48,  58).  The 
sequence  of  mixing  Nalco-Trol  into 
the  spray  is  important  and  solution 
time  with  higher  concentrations  is 
several  minutes. 

It  was  necessary  to  add  an  anti- 
foam agent  (such  as  Nalco  No 
2151)  at  0.1  to  0.2  percent  (V/V) 
to  sprays  containing  higher  amounts 
of  surfactant  to  prevent  formation 
of  bubbles  at  the  nozzle  (48).  This 
product  is  the  only  drift  control 
agent  that  is  cleared  for  use  with 
herbicides  on  cropland  (18).  All 
systems  should  be  carefully  cali- 
brated for  flow  rate,  drop  size  and 
spray  distribution. 

Hydroxyethylcellulose,  marketed 
as  Vistik1  or  HEC/B,  is  another  non- 
reactive  agent  to  increase  viscosity. 
This  product  was  included  in  tests 
by  Yates  ef  al.  (58),  which  indicated 
that,  at  the  rate  of  0.6  percent,  it  is 
effective  in  materially  reducing  line 
droplets.  It  is  a powder  that  must  be 
added  to  the  solution  carefuliy  and 
five  to  10  minutes  are  required  to 
allow  thickening;  but  it  can  be 
sprayed  or  transferred  with  any  kind 
of  pump.  Availability  in  agricultural 
chemical  markets  is  questionable. 

Effects  of  Air  on  Atomization 

Air  velocity  can  affect  spray 
particle  size  by  shattering  larger 
drops.  As  spray  is  emitted  from 
nozzles  moving  through  air,  the 
liquid  is  subject  to  air  blast  that 
will  break  up  droplets,  as  shown  in 


’ Product  of  Hercules,  Incorporated,  Wil- 
mington, Delaware. 
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Figure  1 1 

COMPARISON  OF  AIR  CURRENTS  IN  WAKE  OF  A 
HIGH  WING  MONOPLANE  AND  A HELICOPTER 


. . From  Yates  er  a / (56) 


Fig.  10.  Nozzles  can  be  oriented  so 
the  drops  are  traveling  into,  across 
or  with  the  air  flow  past  the  aircraft. 
Of  course,  there  will  be  more  air 
shear  and  droplet  breakup  as  the 
spray  stream  is  directed  into  the  air 
flow. 

For  the  largest  drops,  it  is  not 
enough  to  point  a nozzle  backward 
with  the  airstream,  however,  if  it 
produces  a cone  or  fan  that  is  still 
subject  to  the  air  blast  around  the 
nozzle  body.  Wider  cones  or  fans 
will  be  more  subject  to  this  shear. 
Data  for  Yates  (56)  show  a distinctly 
smaller  drop  size  for  a D6-45  vs  a 
D6-46  vs  a D6  alone,  all  pointed 
back  on  a plane  (150  Mm  vs  450  Mm 
vs  900  /tm  drop  sizes,  respectively). 
These  results  are  the  basis  for  spe- 
cifications in  several  states  for  jet 
nozzles  pointed  back  to  reduce  drift. 

The  speed  of  a helicopter  is  gen- 
erally less  than  with  fixed  wing 
craft,  which  reduces  air  shear  on 
the  spray;  also,  the  spray  boom 
can  be  mounted  on  the  skid  toe 
ahead  of  the  air  disturbance  caused 
by  the  rotor.  Nozzles  on  helicopters 
at  speeds  of  less  than  about  55  mph 
can  be  pointed  down  with  little 
more  effect  on  spray  breakup  com- 
pared to  pointing  them  back. 

Drops  larger  than  about  250  Mm 
are  subject  also  to  shattering  by 
falling  through  air  (57);  some  drop- 
lets much  smaller  than  250  Mm 
could  be  produced.  Systems  being 
developed  to  eliminate  drift  of  herbi- 
cides have  several  reasons  to  seek 
the  drop  size  range  of  200  to  250 
^m,  as  explained  above. 

Air  currents  induced  by  wings  or 
rotors  of  aircraft  can  carry  fine 
droplets  aloft  and  increase  drift 
considerably.  Helicopters  have  sig- 
nificant rotor  tip  vortices  which 
accentuate  as  the  forward  speed 
increases  above  about  25  mph. 
Yates  et  al.  (58)  determined  how 
the  air  moves  around  agricultural 
aircraft;  the  lateral  air  streams  in- 
duced by  a Bell  47  helicopter  at  55 
mph  and  a fixed  wing  plane  at  80 
mph  are  shown  in  Fig.  11.  The 
vortices  of  both  wing  tips  are  about 
equal;  however,  the  right  and  left 
vortices  of  the  helicopter  vary 
greatly.  This  is  caused  by  the  for- 
ward and  rear  motion  of  the  rotor  on 
opposite  sides.  The  strength  of  the 


vortices  is  reduced  at  speeds  over 
about  40  to  50  mph  (57).  The  air- 
streams  for  both  craft  become  more 
horizontal  with  distance  out  from 
the  center.  Spray  particles  that  be- 
come entrained  in  these  airstreams 
can  be  carried  aloft  and  be  widely 
dispersed.  Smaller  drops  less  than 
about  100  ^m  are  affected  mostly  in 
these  vortices,  but  results  by  Yates 
and  Akesson  (57)  showed  210  Mm 
droplets  become  entrained  if  they 
are  about  three-fourths  out  from  the 
center  to  the  end  of  the  wing.  The 
weight  and  speed  of  the  ship  also 
influence  the  intensity  of  these  air- 
streams.  For  these  reasons,  nozzles 
should  be  located  no  farther  out 
than  two-thirds  to  three-fourths  of 
the  distance  from  the  center  to  the 
end  of  the  rotor  or  wing. 

On  a helicopter,  the  spray  boom 
can  be  located  as  far  forward  as 
possible  to  facilitate  observation  by 


the  pilot;  there  may  be  a slight 
benefit  in  drift  reduction  if  the  spray 
drops  are  heavy  enough  to  fall 
somewhat  before  the  rotor  wash 
reaches  them  (8).  Some  aerial  appli- 
cators try  to  ‘‘push"  the  spray  out 
as  far  as  possible  so  they  can  fly 
wider  swaths,  such  as  in  spraying 
sagebrush  with  80  to  100  foot 
swaths.  They  must  produce  fine 
droplets  and  fly  20  to  30  feet  above 
the  target  at  higher  speeds  to  ac- 
complish that  objective  (8);  drift 
and  loss  of  herbicides  would  prob- 
ably be  increased  considerably. 
Usually,  the  effecive  swath  width  is 
100  to  150  percent  of  the  rotor  or 
wing  span  (56). 

These  wing  or  rotor  tip  vortices 
are  affected  also  by  the  attitude  of 
the  aircraft.  The  diagrams  in  Fig. 
11  were  for  level  flight.  If  the  air- 
craft is  climbing  there  will  be  more 
down  wash  and  less  tendency  to 
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pull  spray  up  into  the  vortices.  If  the 
craft  is  descending,  the  wing  or 
rotor  tip  vortices  will  pull  more 
spray  aloft;  various  portions  of  the 
spray  pattern  will  be  disturbed  more 
also.  Level  or  slightly  ascending 
flight  is  usually  best  to  alleviate 
both  effects.  The  pilot  should  level 
off  for  each  pass  before  turning  on 
the  spray  (31). 

When  using  jet  (round  orifice) 
nozzles  to  reduce  drift,  uniform  dis- 
persal across  the  swath  may  be 
limited  unless  the  elevation  is  suffi- 
cient to  allow  the  jet  streams  to 
spread  out.  The  patterns  from  D6 
jets  at  about  nine  inch  spacings  or 
with  D6-46  nozzles  (with  swirl 
plates),  both  pointed  back,  on  a 
helicopter  flying  60  mph  five  feet 

high  were  compared  by  Yates  ef  al. 
(56),  as  shown  in  Fig.  12.  Note  the 
sharp  differences  in  deposits  across 
the  pattern  as  well  as  the  abrupt 
cut-off  at  the  edges  with  the  jets 
compared  to  those  with  the  D6-46. 

In  other  work  (47),  it  was  found 
that  a good  pattern  with  distinct 
edges  was  obtained  with  D4  jet 
nozzles  at  11  inch  spacings  on  a 
helicopter  when  flying  at  45  mph 
and  15  foot  elevation.  Usually,  an 
elevation  of  10  to  15  feet  with 
smaller  jet  nozzles  pointed  down 
will  avoid  streaking  if  the  nozzles 
are  about  12  inches  apart. 

Air  Stability 

Since  the  movement  of  spray 
droplets  after  they  leave  the  aircraft 
influence  is  dependent  mostly  on 
the  general  air  movement  and 
smaller  drop  sizes  are  affected 
more,  it  is  important  to  consider 
these  effects  on  drift  potential.  Air 
can  move  horizontally  or  vertically 
in  response  to  local  or  air  mass 
differences  in  density.  Air  tempera- 
ture differences  cause  most  of  the 
change  in  air  density;  cooler  air  is 
more  dense  and  tends  to  displace 
adjacent  warmer  air.  Frank  (21) 
describes  five  vertical  temperature 
conditions  relating  to  air  pollution 


as  diagrammed  in  Fig.  13.  The  con- 
dition where  the  temperature  in- 
creases with  elevation  is  called  an 
“inversion;'’  the  air,  even  when  it  is 
moving  horizontally,  does  not  mix 
vertically.  Conversely,  with  super- 
adiabatic  lapse  rate,  vertical  mixing 
will  be  vigorous.  The  “normal" 
lapse  rate  is  3.2' F per  1000  foot 
elevation. 

Stable  air  conditions  are  induced 
usually  by  cooling  of  the  air  close 
to  the  soil  surface  from  radiation  in 
late  afternoon  and  through  the 
night,  becoming  most  pronounced 
near  sunrise.  Solar  heating  through 
the  morning  will  increase  tempera- 
ture below  the  inversion  until  a 
normal  or  super  lapse  rate  is  estab- 
lished. General  air  mass  inversions 
are  possible,  especially  in  certain 
air  basins  (21),  and  these  may  per- 
sist through  the  day.  The  stability 
of  the  air  layer  from  the  ground  to 
a few  feet  above  the  point  of  spray 
release  can  affect  greatly  the  dis- 
persal of  spray  droplets  less  than 
about  100  /(m  Essentially  the  de- 
gree of  vertical  mixing  determines 
the  extent  of  this  effect.  A condition 
in  which  no  vertical  mixing  occurs, 
as  under  an  inversion,  is  most  con- 
ducive to  off-target  drift  because 
the  fine  spray  particles  will  continue 
to  fall  slowly  and  not  be  dispersed 
aloft.  Conversely,  good  vertical  mix- 
ing will  carry  droplets  smaller  than 
20  to  30  Mm  aloft  where  they  be- 
come greatly  diffused  and  generally 
degraded  by  photodecomposition. 

Surface  insolation  in  the  morning, 
which  creates  the  unstable  air,  often 
develops  irregular  heating  patterns, 
and  small  local  rising  air  columns 
can  affect  the  distribution  of  small 
droplets  seriously.  Aerial  applica- 
tions of  2,4-D  to  grain  and  sage- 
brush at  volume  rates  of  V2  to  4 gpa 
are  usually  stopped  when  air  tem- 
peratures reach  70  to  85JF  ; spray 
distribution  is  often  erratic.  Larger 
drop  sizes  could  alleviate  this  prob- 
lem, but  not  eliminate  it  unless  a 
uniform  drop  size  of  about  200  /(m 
is  possible. 


Air  stability  is  affected  also  by 
wind  speed  in  the  lower  levels  of 
<ur.  Yales  cl  al.  (60)  developed  a 
formula  to  quantitate  the  tempera- 
ture and  wind  speed  factors  into  a 
stability  ratio  (S.R.)  number  using 
the  temperature  differences  from 
eight  to  32  feet  and  the  wind  speed 
at  16  foot  elevation.  Prediction  of 
the  drift  potential  in  the  treatment 
area  as  influenced  by  air  stability  is 
facilitated.  It  also  helps  to  relate 
different  experimental  drift  control 
results  so  they  can  be  compared 
more  readily,  even  though  wind 
speeds  may  vary. 

Four  different  air  lapse  con- 
ditions and  effects  on  spray  dis- 
persal are  diagrammed  in  Fig.  14. 
Spray  released  below  the  top  of  an 
inversion  is  likely  to  persist  and  fall 
out  over  a greater  distance  than  in 
any  other  type.  Spray  released 
above  an  inversion  will  fall  through, 
perhaps  erratically,  but  fines  below 
50  will  be  dispersed  aloft.  The 
degree  of  vertical  mixing  and  con- 
sequent reduced  fallout  of  fine 
drops  is  directly  related  to  the 
strength  of  the  lapse.  In  drift  eval- 
uations of  pesticides,  Akesson  and 
Yates  (2)  found  three  times  as 
much  fallout  of  spray  at  100  to  200 
feet  downwind  in  stable  air  com- 
pared to  unstable  air;  at  1,000  to 
2,000  feet,  there  were  ten  times 
more  deposits  in  stable  air  as  in 
unstable  air. 

Until  the  importance  of  air  stabil- 
ity on  drift  was  emphasized,  oper- 
ators assumed  that  “still,"  cool  air 
provides  the  best  conditions  for 
drift  reduction.  This  would  be  true 
if  all  the  drops  were  larger  than 
about  200  um.  For  safety  from  drift 
hazard,  the  air  should  be  moving 
in  a definite  direction  and  spray 
particles  should  be  large  enough 
that  they  will  fall  through  the  inver- 
sion readily  and  inside  the  target 
area.  Significant  fallout  of  spray  has 
been  observed  several  miles  from 
the  point  of  release  under  certain 
topographic  and  air  stability  condi- 
tions (3,46)  Cool  air  can  settle 
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down  a general  slope  for  miles  dur- 
ing night  hours  and  carry  any  sus- 
pended spray  droplets  with  it.  In 
some  cases,  channeling  of  upslope 
stable  air  movements,  such  as  in  the 
Sacramento  Valley  of  California, 
can  carry  herbicides  many  miles. 
In  a study  by  Akesson  and  Yates 
(3).  where  a 10,000  acre  block  of 
rice  was  sprayed  with  propanil  in  a 
three  day  period,  symptoms  on 
plums  were  found  over  50  miles  be- 
yond the  last  known  application 
site. 

Sometimes  the  air  movement  is  so 
slight  and  variable  that  drift  direc- 
tion is  difficult  to  determine  from 
an  aircraft.  Some  applicators,  such 
as  Johnson  (28)  in  Delaware  and 
Marple  (32)  in  Washington,  release 
a small  smoke  cloud  close  to  the 
target  to  observe  its  movement  be- 
fore actual  application  of  herbi- 
cides. 

Tests  by  Akesson  and  Yates  (2) 
to  determine  the  effect  of  numbers 
of  contiguous  swaths  shows  in- 
creased drift  with  more  swaths; 
however,  the  increase  in  drift  was 


less  than  proportional  to  the  num- 
ber of  swaths.  They  presented  a 
formula  to  allow  prediction  of  de- 
posit accumulation  downwind  from 
varying  upwind  widths  of  treated 
area.  Tests  confirmed  that  deposits 
from  80  swaths  were  only  25  to  50 
percent  greater  than  with  20  swaths. 
Successive  passes  should  be  made 
upwind  to  stretch  out  the  drift  cloud 
and  also  reduce  the  chance  of  fly- 
ing through  fine  spray  remaining 
aloft. 

The  height  of  spray  release  is 
important  in  achieving  good  cover- 
age and  reducing  the  drift  hazard. 
Best  coverage  in  terms  of  uniform 
distribution  and  penetration  is  usu- 
ally from  three  to  ten  feet  above  the 
target.  Drift  hazard  with  smaller 
drops  usually  is  increased  more 
than  linearly  with  height  of  spray 
release,  so  a careful  balance  must 
be  achieved  in  flying  height  to  allow 
good  distribution  without  hazardous 
drift  Of  course,  in  applications  to 
powerlines,  forests,  or  range  sites, 
much  higher  flight  levels  are  used 
and  extra  care  is  needed  to  prevent 
drift 


Wind  speed  and  direction  can 
influence  swath  displacement  as 
well  as  extent  of  drift,  and  increase 
the  effects  of  height  of  spray  re- 
lease. The  importance  of  air  stabil- 
ity related  to  air  movement  was  dis- 
cussed above;  nearly  calm  air  can 
be  more  conducive  to  off-target 
drift  hazards  than  with  higher  wind 
speeds.  The  distance  and  direction 
to  off-target  hazards  always  should 
be  determined  before  application 
begins. 

Editor’s  Note:  The  conclusion  of  the 
series  “Controlling  Drift  of  Herbi- 
cides” will  be  published  in  the  June 
issue  of  the  World  of  Agricultural 
Aviation. 
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Figure  13 

VERTICAL  TEMPERATURE  PROFILES  RELATED 
TO  AIR  STABILITY  CONDITIONS 


. . Adapted  from  Frank  (21) 


8 p.m.  5 p.m.  4 p.m. 


Figure  14 

SCHEMATIC.  VERTICAL  PROFILES  OF  FINE  SPRAY  (OIL  SMOKE) 


PLUMES  RELEASED  BY  PLANE  UNDER 


Temperature 


DIFFERENT  THERMAL  CONDITIONS 
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Conclusion 


by  L.  E.  Warren 


Drift  From  Ground  Applications 

Detailed  studies  as  well  as  obser- 
vations of  commercial  applications 
of  sprays  by  ground  equipment  indi- 
cate that  drift  can  be  serious  if 
proper  procedures  are  not  used. 
Maybank  and  Yoshida  (33),  in 
Canada,  measured  the  drift  of  2,4-D 
at  eight  ounces  a.e.  per  acre  in 
sprays  at  five  and  ten  gpa  (650067 
and  65015  Teejet)  and  at  25  and  40 
psi  with  ground  equipment.  As  ex- 
pected, there  was  noticeably  less 
drift  off  the  target  with  the  larger 
nozzles  and  lower  pressure;  it  was 
highest  for  the  higher  pressure  (40) 
psi  and  smaller  nozzles  (5  gpa). 
Also,  they  showed  that  airborne 
drift  and  fallout  at  different  dis- 
tances downwind  increased  as  the 
area  being  sprayed  was  enlarged. 
Significantly  the  total  amount  of 
2,4-D  that  would  be  deposited  on  a 
section  of  land  downwind  from  a 
section  sprayed  with  2,4-D  at  eight 
ounces  per  acre  in  five  gpa  at  40 
psi  was  35  ounces  per  section,  or 
0.09  percent  of  the  total  applied. 
More  was  deposited  closer  to  the 
sprayed  field  but  there  were  still 
measurable  amounts  in  the  air  at 
the  one  mile  station. 

Clearly,  care  must  be  taken  to 
prevent  drift  from  ground  applica- 
tions of  herbicides,  especially  those 
that  can  affect  plants  at  low  ex- 
posures. Detailed  analyses  by  May- 
bank  and  Yoshida  (33)  of  spray  de- 
posits across  a swath  and  resultant 
amounts  of  herbicide  needed  for 
good  weed  control  indicate  exces- 
sive rates  are  used  to  achieve  de- 
sired results;  this  is  the  result  of 
variations  in  spray  deposit  across 
the  swath  even  with  apparently  uni- 
form distribution  as  indicated  above. 


Author  L.  E.  Warren  is  with  the  Ag- 
Organics  Department,  Research  and 
Development,  Dow  Chemical  Com- 
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Ashford  (6)  reports  that  spray  drop- 
lets in  the  range  of  200  /tm  will  pro- 
vide as  good  weed  control  as  with 
smaller  sizes.  Evaporation  of  carrier 
before  droplets  reach  the  ground, 
especially  under  low  humidity  con- 
ditions, also  decreases  any  benefits 
from  the  smaller  drop  sizes. 

Bode  et  at.  (9)  studied  relative 
effects  of  several  nozzle  types,  sys- 
tem conditions,  and  additives  on 
drift  with  precise  wind  tunnel  appli- 
cations. They  found  that  the  Spray- 
ing Systems  Company's  low  pres- 
sure (L.P.)  flat  fan  and  Delavan 
Manufacturing  Company's  Raindrop 
hollow  cone  nozzles  gave  much 
less  drift  than  did  the  regular  flat 
fan  or  the  flooding  (deflector)  type. 


Lowering  pressure  at  the  nozzle 
with  regular  flat  fan  nozzles  also 
gave  reduced  drift. 

They  found  also  that  Nalco-T rol  * * 
at  four  to  eight  ounces  of  product 
per  100  gallons  of  spray  reduced 
drift  with  low  shear  nozzles  to  about 
one-tenth  to  one-third  that  with  no 
thickener. 

Effect  of  Various  Factors 
on  Herbicide  Drift 

The  different  factors  affecting 
droplet  size  and  resultant  move- 
ment off  the  target  (drift)  are  sum- 
marized in  Table  5.  These  factors 
do  not  have  equal  importance,  and 
priorities  could  change  with  each 


TABLE  5 

Effect  of  Various  Factors  on  Herbicide  Drift 


Less  Drift  •* — 

Factor  

► More  Drift 

Lower 

A.  Release  Height 

Higher 

Lower 

B.  Wind  Speed' 

Higher 

Faster 

C.  Droplet  Fall  Rate 

Slower 

Larger 

1.  Droplet  Size 

Smaller 

Lower 

a.  Pressure 

Higher 

Jet 

b.  Nozzle  Type1 

Wide  angle 
cone  or 
fan 

Larger 

c.  Orifice  Size 

Smaller 

Lower 

d.  Air  Shear  on  Spray 

Higher 

Higher 

e.  Surface  Tension5 

Lower 

Higher 

f.  Relative  Humidity4 

Lower 

Higher 

g.  Viscosity 

Lower 

Higher 

2.  Drop  Density1 

Lower 

Less 

D.  Air  Stability 

E.  Aircraft  Turbulence 

Greater 

Slower 

1.  Speed 

Faster 

Clear 

2.  Aircraft  Aerodynamics 

Rough 

Climbing 

3.  Flight  Attitude 

Falling 

Closer 

4.  Nozzle  Location  on 
Boom  cf.  Center 

Farther  out 

Smaller 

F.  Size  of  Treated  Area 

Larger 

1 Below  speed  at  which  air  stability  is  reduced. 

' Certain  nozzle  types  can  produce  larger  drops  or  narrower  range. 
1 Higher  oil  or  surfactant  content  reduces  surface  tension. 

* Important  with  evaporative  carriers  (water). 

' Oil  carriers  are  lighter  (less  dense)  than  water. 
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system  and  situation.  The  influence 
on  amount  or  extent  of  drift  is  indi- 
cated for  the  change  in  each  factor. 

Operators  generally  should  use 
the  largest  drop  size  that  will  pro- 
vide adequate  response  to  the 
pesticide.  However,  uniform  spray 
distribution  across  the  pattern  and 
on  foliage  is  more  difficult  to  achieve 
with  larger  drops  (10,59).  The  spray 
distribution  pattern  should  be  deter- 
mined before  actual  application 
even  for  ground  sprayers.  Usually, 
spray  cards  or  trays  placed  at  one 
to  two  foot  intervals,  or  rolls  of  add- 
ing machine  tapes  with  suitable  dye 
in  the  spray,  will  indicate  the  distri- 
bution across  the  swath  and  the 


drop  size.  Spray  penetration  of  can- 
opies must  be  determined  on  the 
actual  application  site.  Several  re- 
ports give  details  of  good  tech- 
niques to  evaluate  spray  distribu- 
tion. 

Aircraft  operators,  as  well  as  all 
operators  of  spray  equipment, 
should  - be  keenly  aware  that  any 
time  a nozzle  is  over  or  near  a field, 
orchard,  or  garden  there  is  a 
chance  of  spray  drops  reaching 
these  nontarget  areas.  Great  care 
should  be  exercised  to  prevent 
such  accidental  exposures.  Ferry- 
ing or  turning  near  or  over  suscep- 
tible plants  or  hazard  areas  should 
be  avoided.  Application  of  sprays 


with  ground  equipment  also  will  re- 
quire careful  attention  to  systems 
to  prevent  drift. 

The  need  to  keep  pesticides  on 
the  intended  target  is  becoming 
more  acute  for  several  reasons. 
Confining  drift  from  applications  of 
herbicides,  whether  by  ground  or 
air,  to  the  treated  areas  may  be 
difficult,  but  eminent  authorities, 
such  as  Akesson  et  al.  (4),  feel  that 
this  is  “a  realistic  goal."  Attention 
to  all  the  pertinent  details  of  equip- 
ment and  application  conditions  re- 
quired to  achieve  this  goal  will  be 
generally  beneficial  and  may  re- 
lieve the  industry  from  undue  regu- 
lation. 


REFERENCES  CITED 


1.  AKESSON,  N.  B.  and  R.  FOSSE.  1960.  Invert  Emulsions 

Reduce  Unwanted  Drift.  Agrichemical  West  31(6). 

2.  AKESSON,  N.  B.  and  W.  E.  YATES.  1964.  Problems  Relating 

to  Application  of  Agricultural  Chemicals  and  Resulting 
Drift  Residues.  Annual  Review  of  Entomology,  9. 

3.  1975.  Herbicides  in  the  Air  Environment.  Proc., 

27th  Ann.  Calif.  Weed  Conf.,  Jan.,  1975.  pp.  2-13. 

4.  AKESSON.  N.  B.,  S.  E.  WILCE  and  W.  E.  YATES.  1971.  Con- 

fining Aerial  Applications  to  Treated  Fields  — A Realistic 
Goal.  Agrichemical  Age,  1 4(8) : 1 1-14. 

5.  ANONYMOUS.  1967.  Gathering  Statistics  (Editorial).  Agri- 

cultural Aviation,  April  issue,  pp.  43,  45. 

6.  ASHFORD,  R.  1974.  Herbicide  Efficacy  and  Drop  Size. 

Proc.,  Canadian  Weed  Committee,  Western  Section, 
28th  Annual  Mtg.,  pp.  32-33. 

7.  BEHRENS,  R.  1957.  Influence  of  Various  Components  on 

the  Effectiveness  of  2,4,5-T  Sprays.  Weeds  5:183,196 

8.  BELL  HELICOPTER  CO.  1964.  New  Techniques  in  Heli- 

copter Aerial  Application,  Sec.  II  — Harness  the  Rotor 
Wake. 

9.  BODE,  L.  E.,  B.  J.  BUTLER  and  C.  E.  GOERING.  1975. 

Effect  of  Spray  Thickener,  Nozzle  Type  and  Nozzle 
Pressure  on  Spray  Drift  and  Recovery.  A.S.A.E.  Trans., 
Vol.  18. 

10.  BOUSE,  L.  F.  1969.  Aerial  Spray  Penetration  Through 

Foliage  Canopies.  Trans.  A.S.A.E.  12(1):86-89. 

11.  BOUSE,  L.  F.  and  R.  E.  LEERSKOV.  1973.  Drift  Compari- 

sons of  Low  Expansion  Foams  and  Conventional  Sprays. 
Weed  Sci.  21  (5)  :405-408. 

12.  BRADY,  H.  1972.  Drop  Size  Affects  Absorption  of  2,4, 5, -T 

by  Six  Hardwood  Species.  Proc.,  25h  Ann.  So.  Weed 
Sci.  Soc.,  pp.  282-86. 

13.  BYRD,  B.  C.  1960.  Spray  Drift  Control  (unpublished  data;. 

The  Dow  Chemical  Company,  Midland,  Michigan. 

14.  BYRD,  B.  C.  and  K.  G.  SEYMOUR  1964.  Wind  Tunnel 

Studies  of  Thickened  and  Particulate  Sprays.  A.S.A.E 
Proc.  No.  64-609D. 

15.  CALIFORNIA  DEPARTMENT  OF  FOOD  AND  AGRICUL- 

TURE. 1973.  Agricultural  Chemicals  and  Feeds  Regula- 
tions concerning  Restricted  Herbicides,  ACF  511-022, 
Sec.  2448-2455.  Sacramento,  CA,  March. 

16.  COURSHEE,  R.  J.  1959.  Investigations  on  Spray  Drilt.  Part 

II.  Occurrence  of  Drift.  J.  Agri.  Eng.  Res.  4(2). 

17.  DELEVAN  MFG.  CO.  1974.  Raindrop  Nozzles,  Bull.  No. 

149.3.  West  Des  Moines,  Iowa. 

18.  FEDERAL  REGISTER.  1974.  No.  121.1225.  Ad|uvants  for 

Pesticide  Use  Dilutions  (Sodium  acrylate  and  acrylamide 
co-polymer  (Nalco-Trol),  39(241):Dec.  13. 

19.  FISHER,  C.  E.,  C.  H.  MEADOWS,  J.  P.  WALTER,  J.  H. 

BROCK  and  H.  T.  WIEDEMANN.  1974.  Inlluence  of 
Volume  of  Herbicide  Carriers  on  Control  of  Honey 


Mesquite.  Tex.  Agr.  Expt.  Sta.  PR-3282,  College  Station, 

Texas. 

20.  fLINT.  G.  W.,  J.  J.  ALEXANDER  and  O.  P.  FUNDERBURK. 

1968.  Vapor  Pressure  of  Low  Volatile  Ester  of  2,4-D. 
Weed  Sci.  16(4): 

21.  FRANK,  S.  R.  1970.  Meteorology:  The  Key  to  Understand- 

ing Air  Pollution.  Calif.  Air  Environ.  Vol.  1-5,  Jan. -March. 

22.  GRATKOWSKI,  H.  J.  and  R.  E.  STEWART.  1973  Aerial 

Spray  Adjuvants  for  Herbicidal  Drift  Control.  U S. D A. 
Forest  Service  Tech.  Report  PNW  No.  3,  Portland. 
Oregon. 

23.  GROVER.  R.  1974.  Reducing  Droplet  Drift  from  Existing 

Farm  Sprayers.  Proc.  Canadian  Weed  Committee, 
Western  Section,  28th  Ann.  Mtg.,  pp.  18-19. 

24.  HAMAKER  J.  W.  1975.  Personal  Communication  (unpub- 

lished data).  The  Dow  Chemical  Company,  Walnut  Creek, 
Calif. 

25.  HURTT.  W.,  C.  A.  VILE  and  C.  P.  P.  REID.  1969.  A Prelimi- 

nary Report  of  Herbicide  Ellectiveness  as  Influenced  by 
Drop  Size  and  Number.  Proc.  23rd  Ann.  Northeast  Weed 
Conf.,  p.  418. 

26.  ISLER,  D.  A and  J.  B.  CARLTON.  1964.  The  Effect  of 

Mechanical  Factors  on  Atomization  of  Oil  Base  Aerial 
Sprays.  Proc.  A.S.A.E.,  Paper  No.  64-608. 

27.  JENSEN,  D.  J.  and  E.  D.  SCHALL.  1966.  Determination  of 

Vapor  Pressure  of  Some  Phenoxyacetic  Herbicides  by 
Gas-Liquid  Chromatography.  J.  Agr.  and  Food  Chem  14 
(2). 

28.  JOHNSON,  A.  1975.  Combatting  Drift  Control.  The  World 

of  Agricultural  Aviation  (WAA)  2(7):36-38. 

29.  KLINGMAN,  Glenn.  1961.  Weed  Control  as  a Science. 

John  Wiley  and  Sons,  New  York,  p.  97. 

30.  LANING,  E.  R.  and  T.  W.  HOLMSEN.  1969.  Minimizing 

Spray  Drift  of  Herbicides.  Industrial  Vegetation  Mgt . 
The  Dow  Chemical  Company,  Midland,  ML.  1 (2) :2-5. 

31.  LAUCKE,  J.  1974.  Application  of  Paraquat  and  Diquat  by 

Air.  Chevron  Chemical  Co.,  Ortho  Div.,  Richmond,  CA 

32.  MARPLE,  G.  1975.  Aircraft  Smoker  to  Detect  Drift  (per- 

sonal communication).  Garfield,  WA. 

33.  MAYBANK.  J.  and  K.  YOSHIDA.  1973.  Droplet  Deposition 

and  Drift  from  Herbicide  Sprays  — Analysis  of  the  1973 
Group-Rig  Trials.  Saskatchewan  (Canada)  Research 
Council,  Physics  Div.,  pp.  73-76. 

34.  McKINLAY,  K.  S.,  R.  ASHFORD  and  R.  J.  FORD.  1974. 

Effects  of  Drop  Size,  Spray  Volume  and  Dosage  on 
Paraquat  Toxicity.  Weed  Sci.  22(  1 ) :31  -34. 

35.  McKINLAY,  K.  S.,  S.  A.  BRANDT,  P.  MORSE  and  R.  ASH- 

FORD. 1972.  Droplet  Size  and  Phytotoxicity  of  Herbi- 
cides. Weed  Set.  20(5). 

36.  MISSISSIPPI  STATE  PLANT  BOARD.  1975.  Regulations 

Governing  the  Application  of  Hormone-Type  Herbicides 
by  Aircraft.  State  College,  Miss. 


Al  1-18 


16 


37.  MOORE,  A D 1967.  Aircraft  in  Forest  Insect  Control. 

Proc.,  Aerial  Applicator's  Short  Course,  Umv.  of  Calif 
Agric.  Ext  Service,  Berkeley,  CA. 

38.  POTTS,  S F.  1946.  Particle  Size  of  Insecticides  and  Its 

Relation  to  Application  Distribution  and  Deposit.  J 
Econ.  Entom.  39(6). 

39.  1958.  Concentrated  Spray  Equipment,  Mixtures 

and  Application  Methods.  Dorland  Books.  Caldwell,  N J. 

40  QUE  HEE,  S.  S.  and  R.  G.  SUTHERLAND  1974  Volatiliza- 
tion of  Various  Esters  and  Salts  of  2,4-D  Weed  Sci. 
22(4)  :31 3- 1 8. 

41.  ROTH,  L.  O.  1971.  Uniform  Sprays  Using  Magnetostriction. 

Agrichemical  Age  1 4(8) :27-28. 

42.  SEYMOUR,  K G.  and  B C.  BYRD.  1964  Wind  Tunnel 

Evaluation  of  Spray  Drift  Potential.  A.S.A.E.  Trans, 
Vol.  7. 

43.  SPRAYING  SYSTEMS  CO.  1967.  Graphs,  Particle  Size  vs. 

Volume  Percentage  for  Various  Spray  Nozzles.  Bell- 
wood,  IL. 

44.  STONE,  W.  A.,  D.  E.  JENNE  and  J.  M THORP.  1972. 

Climatography  of  the  Hanford  (Wash.)  Area.  BNWL 
1605,  UC-53.  Battelle  Northwest  Laboratories,  Richland, 
WA. 

45.  TATE,  R.  W.  and  L.  F.  JANSSEN.  1966.  Droplet  Size  Data 

for  Agricultural  Spray  Nozzles.  A.S.A.E.  Trans.  9(3). 

46.  VERNETTI,  J.  B.  and  V.  H.  FREED.  1965.  Final  2,4-D 

Volatility  Reports.  Dept,  of  Agri.  Chem.,  Ore.  St.  Umv., 
Corvallis. 

47.  WARREN,  L.  E.  1973.  Pattern  Studies  with  Jet  Nozzles  on 

a Helicopter  (unpublished  data).  The  Dow  Chemical  Co., 
Davis,  CA. 

48.  WARREN,  L.  E.,  S.  R.  RADOSEVICH  and  W E.  YATES. 

1975.  Control  of  Drift  from  Helicopter  Applications  of 
TORDON  101  Mixture  and  Triclopyr.  Unpublished  data, 
The  Dow  Chemical  Company  and  University  of  Cali- 
fornia, Davis,  CA. 

49.  WASHINGTON  STATE  DEPARTMENT  OF  AGRICULTURE 

1975.  Regulations  pertaining  to  Use  of  Herbicides  in 
Eastern  Washington.  Olympia,  Wash. 


50  WIEDEMANN,  H T..  L.  F.  BOUSE.  R.  H.  HAAS  and  J.  P. 
WALKER.  1973,  Spray  Equpment,  Herbicide  Carriers 
and  Drift  Control  Research  Monograph  1,  Texas  Agri 
Expt.  Sta  , College  Station,  Texas. 

51.  WILCE,  S E„  N B AKESSON  W E YATES,  P.  CHRISTEN- 
SEN, R.  E.  COWDEN,  D.  C HUDSON  and  G.  I.  WEIGHT 
1974.  Drop  Size  Control  and  Aircraft  Spray  Equipment. 
Agri.  Aviation,  Inti.  Aviation  Ctr.,  1 6(1  ):7-1 6. 

52  The  R L.  WILSON  COMPANY. Wilsco  Foam- 

spray  Data  Sheet. 

53.  WITT,  J.  M.  1972.  Principles  of  Drift  of  Pesticide  Sprays. 
Proc.  Symposium  Pesticides  Pest  Control  and  Safety 
on  Forest  and  Range  Lands.  Edited  by  J.  Capizzi  and  J. 
M.  Witt,  Oregon  State  University  Press,  Corvallis,  Ore 

54  YATES,  W.  E.  1962.  Spray  Pattern  Analysis  and  Evaluation 
from  Agricultural  Aircraft  Trans.  A.S.A.E.  5(1). 

55.  1975.  Drift  Reduction  Techniques  for  Aerial 

Spray  Applications.  Proc  27th  Ann.  Illinois  Custom 
Spray  School. 

56.  YATES,  W.  E.  and  N B AKESSON.  1966.  Characteristics 

of  Drift  Deposits  Resulting  from  Pesticide  Applications 
with  Agricultural  Aircraft  Proc.,  3rd  Inti.  Agri.  Aviation 
Congr.,  Netherlands,  March. 

57.  1973.  Reducing  Pesticide  Chemical  Drift  Chap- 

ter 7 IN  Pesticide  Formulations,  W.  VanValkenberg,  ed  . 
Marcel  Dekker. 

58  YATES,  W.  E„  N.  B.  AKESSON  and  D.  E.  BAYER  1974 

Effects  of  Spray  Adjuvants  on  Drift  Hazards.  Trans., 
A.S.A.E.  17  (Paper  No  74-1003). 

59  YATES,  W.  E.,  N.  B.  AKESSON  and  R.  BRAZELTON.  1967. 

Basic  Factors  Related  to  Distribution  Patterns  from 
Agricultural  Aircraft.  Proc  . Western  Regional  Pesticide 
Chem.  Applicators'  Short  Course,  II  CI-31. 

60.  YATES,  W.  E„  N.  B.  AKESSON  and  H.  H.  COUTTS.  1964. 
Evaluation  of  Drift  Residues  Resulting  from  Aerial  Appli- 
cations. Trans.  A.S.A.E.,  Vol.  7. 

61  ZIMMERMAN,  P.  W.,  A.  E HITCHCOCK  and  W.  J.  KIRK 
PATRICK.  1953.  Methods  ‘or  Determining  Relative  Vola- 
tility of  Esters  of  2,4-D  and  other  Growth  Regulants 
Based  on  Response  of  Tomato  Plants.  Weeds  11:254-258. 


REPRINTED  WITH  PERMISSION  FROM  The  World  of  AGRICULTURAL  AVIATION 
June,  1976 


APPENDIX  12 


TORDON  HERBICIDE:  RELATIVE  PLANT  SUSCEPTIBILITY 


APPENDIX  i\ 


Fordon®  Herbicide: 


Relative  Plant  Susceptibility 


A 1 2- 1 


PLANT  SUSCEPTIBILITY 


The  following  plant  susceptibility  list  was  compiled  to  guide  research  workers 
in  planning  experiments  on  specific  problems.  This  list  provides  a general  indi- 
cation of  the  response  of  plants  to  Tordon  herbicide  and  is,  in  many  instances, 
preliminary  and  limited  to  a few  observations.  Further  evaluation  is  needed  on 
many  species  to  adequately  determine  their  relative  susceptibility.  Tests  to  fur- 
ther determine  species  susceptibility  are  underway  and  will  be  reported  in  fu- 
ture additions  of  this  list. 


Susceptible  categories  used  are: 


S — Susceptible. 


Consistently  good  control  of  both  aerial  and 
underground  portions  of  plant. 


MS  — Moderately  Aerial  growth  usually  killed  and  some  control 
susceptible.  obtained. 


R - Resistant. 


May  be  some  foliar  effect  but  no  kill  of  aerial 
or  underground  portions  of  plants. 


Scientific  and  common  names  of  plants  are  listed  wherever  possible  in  accord- 
ance with  the  following  references: 

1.  Report  of  the  Terminology  Committee,  Weed  Society  of  America  on 
Standardization  of  Common  and  Botanical  Names  of  Weeds. 

Weeds  1 4(4):368— 386,  1966. 

2.  Standardized  Plant  Names,  2nd  Edition.  Prepared  for  the  American 
Joint  Committee  of  Horticultural  Nomenclature  by  Harlow  P.  Kelsey 
and  William  A.  Dayton. 

3.  Check  List  of  Native  and  Naturalized  Trees  of  the  United  States  (In- 
cluding Alaska).  Agricultural  Handbook  No.  41.  Forest  Service, 
U.S.D.A.,  1953. 

4.  Manual  of  the  Grasses  of  the  U.S.,  2nd.  Ed.  A.  S.  Hitchcock. 

Misc.  Pub.  No.  200,  U.S.D.A.,  1951  (Rev.). 


A12-2 


RELATIVE  SUSCEPTIBILITY  OF  PLANTS  TO  TORDON  HERBICIDE 


Botanical  name 

Common  name 

Susceptibility 

Abutilon  theophrasti 

velvetleaf 

S 

Abies  balsamea 

balsam  fir 

S 

Abies  concolor 

white  fir 

S ‘ 

Abrus  precatorius 

precatory  bean 

S 

Acacia  arabica 

prickly  acacia 

MS 

Acacia  bicornuta 

two-horned  acacia 

S 

Acacia  farnesiana 

huisache 

s 

Acacia  greggi 

catclaw  acacia 

s 

Acacia  harpophylla 

brigalow 

R 

Acacia  rigidula 

blackbrush  acacia 

s 

Acacia  stenophylla 

euming 

s 

Acacia  tortuosa 

twisted  acacia 

MS 

Acacia  villosa 

yellow  tamarind 

s 

Acanthospermum  hispidum 

bristly  starburr 

s 

Acer  circinatum 

vine  maple 

s 

Acer  macrophy/lum 

biglcaf  maple 

s 

Acer  negundo 

boxelder 

MS 

Acer  rubrum 

red  maple 

s 

Acer  saccharinum 

silver  maple 

s 

Acer  saccharum 

sugar  maple 

s 

Achillea  millefolium 

common  yarrow 

R 

Acrocomia  mezicana 

manaca 

R 

Adenostoma  fasciculatum 

chamise 

S 

Adenostoma  sparsifolium 

redshank  chamise 

s 

Agropyron  repens 

quackgrass 

MS 

Agropyron  trachycaulum 

slender  wheatgrass 

R 

Agrostis  alba 

redtop 

R 

Agrostis  palustris 

creeping  bentgrass 

R 

Agrostis  tenuis 

colonial  bentgrass 

R 

Agrostemma  githago 

corn  cockle 

S 

Alhagi  camelorum 

camelthorn 

S 

Alla  nth  us  alitissima 

tree-of-heaven 

MS 

Allium  cana dense 

wild  onion 

MS 

Allium  vine  ale 

wild  garlic 

MS 

Alnus  Oregon  a 

Oregona  alder 

S 

Alnus  rubra 

red  alder 

s 

Alnus  rugosa 

speckled  alder 

s 

Aloysia  lycioides 

whitebrush 

s 

Alstonia  constricta 

quinine 

s 

A/ternanthera  philoxeroides 

alligatorweed 

MS 

Alternanthera  repens 

khakiweed 

R 

Amaranthus  a! bus 

tumble  pigweed 

S 

Amaranthus  graecizcns 

prostrate  pigweed 

S 

Amaranthus  retroflexus 

redroot  pigweed 

S 

Ambrosia  artemisiifolia 

common  ragweed 

s 

Ambrosia  psilostachya 

western  ragweed 

s 
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Ambrosia  trifida 
Ampelopsis  aborea 
Ampelamus  albidus 
Amsinckia  douglasiana 
Amsinckia  hispida 
Amsinckia  intermedia 
Andropogon  scoparius 
Andropogon  virginicus 
Anthemis  cotula 
Apocynum  androsaemifolium 
Arctium  minus 
Arctostaphylos  glandulosa 
Arctostaphylos  viscida 
Artemisia  absinthium 
Artemisia  calif ornica 
Artemisia  dracunculus 
Artemisia  frigida 

Artemisia  ludoviciana  ( gnaphatodes I 

Artemisia  nova 

Artemisia  tridentata 

Artemisia  verlo  to  rum 

Artemisia  vulgaris 

Arundinaria  tecta 

Ascfepias  eriocarpa 

Asclepias  fruticosa 

Asclepias  latifolia 

Asclepias  syriaca 

Aster  pilosus 

Astragalus  bisulcatus 

Atrip  lex  pa  tula 

Avicennia  nitida 

Axyris  amaranthoides 

Aster  ericoides 

Baccharis  halimifolia 
Bambusa  vulgaris 
Bassia  birchii 
Bauhinia  excisa 
Berberis  canadensis 
Berberis  vulgaris 
Berkheya  rigida 
Berteroa  incana 
Be  tula  alleghaniensis 
Betula  papyrifera 
Bidens  bipinnata 
Bourreria  spp. 

Brassica  campestris 
Brassica  kaber 
Promus  cilia  tus 
Bromus  inermis 


giant  ragweed 

S 

pepper-vine 

S 

honeyvine  milkweed 

s 

Douglas  fiddleneck 

MS 

yellow  burrweed 

s 

coast  fiddleneck 

MS 

little  bluestem 

R 

broomsedge 

R 

mayweed 

S 

spreading  dogbane 

MS 

common  burdock 

S 

Eastwood  manzanita 

MS 

whiteleaf  manzanita 

MS 

absinth  wormwood 

S 

California  sagebrush 

s 

green  sagebrush 

s 

fringed  sagebrush 

s 

prairie  sage 

s 

black  sagebrush 

MS 

big  sagebrush 

R 

St.  Vincent  weed 

MS 

mugwort 

S 

switch  cane 

R 

woollypod  milkweed 

MS 

narrow-leaf  cotton  bush 

S 

broadleaf  milkweed 

s 

common  milkweed 

s 

white  heath  aster 

s 

twogrooved  milkvetch 

s 

spreading  orach 

s 

black  mangrove 

MS 

Russian  pigweed 

s 

heath  aster 

S 

eastern  baccharis 

MS 

common  bamboo 

s 

galvanised  burr 

MS 

pata  de  vaca 

MS 

American  barberry 

MS 

European  barberry 

MS 

African  thistle 

MS 

hoary  alyssum 

S 

yellow  birch 

s 

paper  birch 

S 

spanishneedles 

s 

strongbark 

MS 

wild  turnip 

R 

wild  mustard 

MS 

fringed  brome 

R 

smooth  brome 

R 
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Bromus  tec  to  rum 

downy  brome 

R 

Bryophyllum  pinnatum 

leaf-of-life 

S 

Brunnichia  cirrhosa 

redvine 

S 

Baumelia  lanuginosa 

gum  bumelia 

s 

Calamagrotis  canadensis 

bluejoint  reedgrass 

R 

Callicarpa  americana 

American  beautyberry 

S 

Calophylum  calaba 

Ceylon  beautyleaf 

MS 

Camelina  spp. 

false  flax 

MS 

Campanula  rapunculoides 

creeping  bellflower 

S 

Campsis  radicans 

trumpet  creeper 

MS 

Cannabis  sativa 

hemp 

S 

Capsella  bursa-pastoris 

Shepherdspurse 

MS 

Cardaria  draba 

hoary  cress 

MS 

Carduus  acanthoides 

plumeless  thistle 

S 

Carduus  benedictus 

blessed  thistle 

S 

Carduus  nutan 

musk  thistle 

s 

Carthamus  lanatus 

saffron  thistle 

S 

Carpinus  caroliniana 

American  hornbeam 

S 

Carya  glabra 

pignut  hickory 

s 

Carya  iUinoensis 

pecan 

s 

Carya  ovata 

shagb3rk  hickory 

s 

Case  aria  hirsuta 

wild  coffee 

MS 

Cassia  emarginata  L. 

R 

Cassia  occidentalis 

coffee  senna 

S 

Casuarina  spp. 

Australian  pine 

MS 

Casuarina  equisetiefolia 

horsetail  casuarina 

S 

Ceiba  pentandra 

ceiba 

S 

Celtis  laevigata 

sugarberry 

s 

Celtis  pallida 

spiny  hackberry 

S 

Cenchrus  tribuloides 

sand-burr 

R 

Centaura  calcitrapa 

purplestar  thistle 

S 

Centaura  maculosa 

spotted  knapweed 

S 

Centaura  melitensis 

Malta  starthistle 

S 

Centaura  nigra 

black  knapweed 

S 

Centaura  repens 

Russian  knapweed 

S 

Centaurea  solstitialis 

yellow  starthistle 

s 

Cephalanthus  occidentalis 

common  buttonbush 

MS 

Cerastium  vulgatum 

mouseear  chickweed 

s 

Cercis  canadensis 

eastern  redbud 

MS 

Cestrum  parqui 

willowleaf  jessamine 

MS 

Chamaebatia  foliolosa 

bearmat 

MS 

Chamaedaphne  calyculata 

leatherleaf 

S 

Chenopodium  album 

common  lambsquarters 

s 

Chondrilla  juncea 

rush  skeleton  weed 

s 

Chorispora  tenella 

blue  mustard 

R 

Chrysanthemum  leucanthemum 

oxeye  daisy 

s 

Chrysanthemum  segetum 

corn  marigold 

S 

Chrysopsis  villosa 

gold  aster 

s 

Chrysothamnus  pulchellus 

southwest  rabbit-brush 

s 

Chrysothamnus  parryi 

parry  rabbitbrush 

MS 

Chrysothamnus  viscidiflorus 

Douglas  rabbit  brush 

s 

Cichorium  intybus 

chicory 

s 

Cicuta  maculata 

spotted  waterhemlock 

s 

Cirsium  arvense 

Canada  thistle 

s 

Cirsium  vulgare 

bull  thistle 

s 
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Cissus  sicyoides 
Coccoloba  acuminata 
Cleome  serrulata 
Cochlospermum  vitifolium 
Commelina  diffusa 
Combretum  farinosum 
Condalia  obovata 
Conium  macula  turn 
Conringia  orientalis 
Convolvulus  arvensis 
Convolvulus  sepium 
Cordia  co/ococca 
Cornus  drummondii 
Cornus  florida 
Cornus  stolonifera 
Corylus  americana 
Crataegus  spp. 

Crotalaria  verrucosa 
Croton  lindheimeri 
Croton  linearis 
Cryptostegia  grand i flora 
Cryptostemma  calendula 
Cucurbita  andreana 
Cura  tel  I a americana 
Cu scuta  campestris 
Cynara  cardunculus 
Cynodon  dactylon 
Cyperus  esculentus 
Cy perns  rotund  us 
Cytisus  scoparius 

Datura  ferox 
Datura  stramonium 
Daubentonia  texana 
Daucus  carota 
Delphinium  barbeyi 
Delphinium  geyeri 
Descurainia  pinnata 
Desmodium  tortuosum 
Digitaria  filiformis 
Digitaria  ischaemum 
Digitaria  sanguinalis 
Diospyros  texana 
Diospyros  virginiana 
Dipsacus  sylvestris 
Distichlis  stricta 

Echinochloa  crusgalli 
Echinocystis  lobata 
Echites  umbellata 
Echium  ptantagineum 
Echium  vulgare 
Ehretia  tinifolia 
Eichhornia  crassipes 


waterwithe  treebine 
uvero 

Rocky  Mountain  beeplant 
bombon 

spreading  dayflower 
chupamiel 
bluewood  condalia 
poison  hemlock 
haresear  mustard 
field  bindweed 
hedge  bindweed 
manjack  cordia 
roughleaf  dogwood 
flowering  dogwood 
redosier  dogwood 
American  hazel 
hawthorn 
rattle  weed 
Lindheimer  croton 
Spanish  rosemary 
palay  rubbervine 
cape  weed 
bitter  pumpkin 
chumico 
field  dodder 
artichoke  thistle 
Bermudagrass 
yellow  nutsedge 
purple  nutsedge 
scotch  broom 

chamico 
jimsonweed 
coffeweed 
wild  carrot 
tall  larkspur 
Geyer  larkspur 
tansymustard 
Florida  beggerweed 
slender  crabgrass 
smooth  crabgrass 
large  crabgrass 
Texas  persimmon 
persimmon 
teasel 

desert  saltgrass 

barnyardgrass 
wild  cucumber 
devilspotato 
Paterson's  curse 
blue  thistle 
cherry  Ehretia 
waterhyacinth 


Eleocharis  obtusa 

blunt  spikerush 

R 

Emex  australis 

emex 

S 

Epilobium  angustifolium 

fireweed 

R 

Equisetum  arvense 

field  horsetail 

MS 

Erica  arborea 

tree  heath 

S 

Erica  came  a 

spring  heath 

s 

Erigeron  canadensis 

horseweed 

s 

Erigeron  strigosus 

rough  fleabane 

s 

Eriogonum  fasciculatum 

flattop  Eriogonym 

s 

Er odium  botrys 

broadleaf  filaree 

MS 

Eryngium  hookeri 

Hooker  Eryngo 

MS 

Erysimum  cheiranthoides 

wormseed  mustard 

S 

Eucalyptus  gracilis 

Yorrell  eucalyptus 

S 

Eucalyptus  radiata 

gray  peppermint  eucalyptus 

S 

Eugenia  myrtoides 

boxleaf  eugenia 

R 

Euonymus  Fortune i 

winter  creeper  euonymus 

S 

Euonymus  occidentalis 

western  wahoo 

S 

Eupatorium  adenophorum 

crofton  weed 

s 

Eupa  torium  capilli folium 

dog  fennel 

s 

Eupatorium  odoratum 

Christmasbush 

R 

Eupatorium  riparium 

river  eupatorium 

S 

Euphorbia  esula 

leafy  spurge 

s 

Euphorbia  maculata 

spotted  spurge 

R 

Euphorbia  marginata 

snow-on-the-mountain 

MS 

Euphorbia  serpyllifolia 

thymeleaf  spurge 

R 

Euphorbia  supina 

prostrate  spurge 

R 

Eustoma  spp. 

prairiegentian 

S 

Fagopyrum  tataricum 

Tartary  buckwheat 

S 

Fagus  grandifolia 

American  beech 

S 

Ferula  comunis 

common  giantfennel 

s 

Festuca  spp. 

fescue 

R 

Flemingia  strobilifera 

longleaf  warrus 

s 

Forestiera  texana 

Texas  forestiera 

R 

Forsythia  intermedia 

border  forsythia 

s 

Franseria  acanthicarpa 

annual  bursage 

s 

Franseria  discolor 

skeletonleaf  bursage 

MS 

Franseria  tomentosa 

woolyleaf  bursage 

s 

Fraxinus  americana 

white  ash 

MS 

Fraxinus  pennsylvanica 

green  ash 

MS 

Fu maria  officinalis 

fumitory 

R 

Galega  officinalis 

goatsrue 

S 

Galeopis  tetrahit 

hampnettle 

S 

Galium  aparine 

catchweed  bedstraw 

MS 

Gaultheria  shallon 

salal 

R 

Gaultheria  spp. 

wintergreen 

MS 

Genista  germanica 

German  woadwaxen 

S 

Genista  spp. 

woadwaxen 

s 

Geranium  carolinianum 

Carolina  geranium 

S 

Gleditsia  triacanthos 

honeytocust 

S 

Glycyrrhiza  lipid ota 

wild  licorice 

S 

Gnaphalium  spp. 

cudweed 

S 

Gomphrena  cel osio  ides 

gomphrena  weed 

s 

Grindelia  squarrosa 

gumweed 

MS 

Guaiacum  officinale 

lignumvitae 

S 
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Guazuma  ulmifolia 

guazimo 

S 

Gutierrezia  dracunculoides 

common  broomweed 

S 

Gutierrezia  sarothrae 

broom  snakeweed 

S 

Halogeton  glomeratus 

halogeton 

R 

Helenium  microcephalum 

littlehead  sneezeweed 

S 

He li an  thus  annuus 

sunflower 

S 

Helianthus  ciliaris 

Texas  blueweed 

MS 

Heliconia  spp. 

platanillo 

MS 

Helicteres  guazumifolia 

cola  de  chanco 

S 

Heliotropium  amplexicaule 

clasping  heliotrope 

s 

Heliotropium  indicum 

Indian  heliotrope 

R 

Heterotheca  subax  Haris 

camphorweed 

S 

Hevea  spp. 

rubbertree 

MS 

Hibiscus  palustris 

swamp  rosemallow 

S 

Hiticonia  bihai 

plantanillo 

MS 

Hoffmanseggia  densif/ora 

hogpotato 

MS 

Homeria  collina 

one-leaved  cape  tulip 

MS 

Homeria  miniata 

two-leaved  cape  tulip 

MS 

Hordeum  brachyantherum 

meadow  barley 

MS 

Hordenum  leporinum 

wild  barley 

S 

Hymenoxys  odorata 

bitter  rubberweed 

MS 

Hymenoxys  richardsoni 

Colorado  rubberweed 

MS 

Hypericum  androsaemum 

tutsan 

S 

Hypericum  perforatum 

St.  Johnswort 

s 

Hypochoeris  radicata 

spotted  catsear 

s 

Hyptis  suaveotens 

san  juanillo 

s 

Ilex  crenata 

Japanese  holly 

s 

Ilex  glabra 

gallberry 

MS 

Ilex  opaca 

American  holly 

R 

Ilex  vomitoria 
Inga  fagifolia 

yaupon 

MS 

R 

Inula  graveolens 

stinkwort 

S 

Ipomoea  purpurea 

tall  morningglory 

S 

Ipomoea  triloba 

campanilla 

S 

Isocoma  wrightii 

Rayless  goldenrod 

S 

Iva  ciliata 

rough  sumpweed 

s 

Iva  axillaris 

povertyweed 

s 

Iva  santhi folia 

marshelder 

s 

Jacquinia  angustifolia 

burriquita 

MS 

Juglans  nigra 

black  walnut 

s 

Juncus  roemerianus 

needle  rush 

MS 

Juniperus  comunis 

common  juniper 

MS 

Juniperus  compacta  hicksi 

Hicks  juniper 

MS 

Juniperus  deppeana 

alligator  juniper 

S 

Juniperus  depressa 

ground  juniper 

s 

Juniperus  horizontalis 

creeping  juniper 

s 

Juniperus  monosperma 

oneseed  juniper 

s 

Juniperus  scopulorum 

Rocky  Mountain  juniper 

MS 

Juniperus  utahensis 

Utah  juniper 

s 

Juniperus  virginiana 

eastern  redcedar 

s 

Kalmia  angustifolia 

sheep  laurel 

s 

Kalanchoc  tubiflorum 

mother  of  millions 

s 
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Karwinskia  humboldtiana 

coyotillo 

MS 

Kochia  scoparia 

kochia 

R 

Lactuca  canadensis 

tall  lettuce 

S 

Lactuca  hirsute 

wild  lettuce 

S 

Lactuca  pulchella 

blue  lettuce 

S 

Lactuca  scariola 

prickly  lettuce 

s 

Laguncularia  racemoja 

white  mangrove 

s 

Lamium  amplexicaule 

henbit 

s 

Lantana  camara 

lantana 

MS 

Lantana  montevidensis 

creeping  lantana 

MS 

Lappula  echinata 

European  sticktight 

S 

Lapsana  communis 

nipplewort 

S 

Larix  laricina 

tamarack 

s 

Lathyrus  silvestris 

flat  peavine 

S 

Lepidium  latifolium 

perennial  pepperweed 

R 

Lepidium  perfoliatum 

yellowflower  pepperweed 

R 

Leucaena  glauca 

leadtree 

MS 

Libocedrus  decurrens 

incense-cedar 

S 

Ligustrum  vulgate 

glossy  privet 

R 

Liqustrum  vulgate 

European  privet 

MS 

L inaria  dalmatica 

Dalmation  toadflax 

S 

Linaria  domingenses 

R 

Linaria  vulgaris 

yellow  toadflax 

S 

Lippia  nodiflora 

mat  lippia 

S 

Liquidambar  styraciflua 

sweetgum 

MS 

Liriodendron  tulipifera 

tuliptree 

S 

Lithocarpus  densiflorus 

tanoak 

R 

Lithospermum  arvense 

corn  gromwell 

S 

Lonicera  japonica 

Japanese  honeysuckle 

S 

Lupinus  arboreus 

tree  lupine 

MS 

Lupin  us  argenteus 

silvery  lupine 

S 

Lychnis  alba 

white  cockle 

MS 

Lycium  andersoni 

Anderson  wolfberry 

S 

Lycium  ferocissimum 

African  boxthorn 

s 

Lycopodium  spp. 

clubmoss 

R 

Lygodesmia  juncea 

skeletonweed 

S 

Ly thrum  salicaria 

spiked  loosetrife 

S 

Macadamia  integri folia 

macadamia 

S 

Madura  pomifera 

osageorange 

MS 

Magnolia  virginiana 

sweetbay  magnolia 

R 

Mahonia  trifoliolata 

agarito 

S 

Malpighi  a glabra 

Barbadoscherry 

MS 

Malva  rotundifolia 

dwarf  mallow 

S 

Malva  sylvestris 

high  mallow 

S 

Marrubium  vulgare 

white  horehound 

S 

Mascagni  a pubi  flora 

S 

Matricaria  chamomilla 

German-camomile 

s 

Matricaria  i nod  ora 

scentless  mayweed 

S 

Matricaria  maritima 

false  chamomile 

S 

Matricaria  matricarioides 

pineappleweed 

s 

Medicago  lupulina 

black  medic 

s 

Medicago  sativa 

alfalfa 

s 

Mel i lotus  alba 

white  sweet  clover 

s 
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Melilotus  officinalis 
Miconia  prasina 
Miconia  sintenisii 

yellow  sweet  clover 

S 

MS 

S 

Mimosa  invisa 

giant  sensitiveplant 

s 

Mimosa  pudica 

sensitiveplant 

s 

Mirabilis  nyctaginea 

wild  four-o'clock 

s 

Mitchella  repens 

partridge  berry 

s 

Mollugo  verticil  lata 

carpetweed 

MS 

Momordica  charantia 

balsampear 

s 

Morinda  royoc 

Royoc  Indianmulberry 

R 

Morus  rubra 

red  mulberry 

S 

Muhlenbergia  schreberi 

nimblewill 

MS 

Myrica  heterophylla 

evergreen  bayberry 

MS 

Myriophyllum  spicatum 

eurasian  watermilfoil 

R 

Nyssa  sylvatica 

blackgum 

S 

Oenothera  biennis 

common  eveningprimrose 

S 

Onopordum  acanthium 

Scotch  cottonthistle 

S 

Opuntia  aurantiaca 

orangered  pricklypear 

S 

Opuntia  leptocaulis 

tasajillo 

S 

Opunta  monacantha 

tree  paar 

s 

Opuntia  polycantha 

plains  pricklypear 

S 

Oxalis  pes-caprae 

Bermuda  buttercup 

R 

Oxydendrum  arboreum 

sourwood 

S 

Oxytropis  lambertii 

lambert  crazyweed 

MS 

Panicum  virgatum 

switchgrass 

R 

Papaver  rhoeas 

corn  poppy 

MS 

Parkinsonia  aculeata 

retama 

S 

Parthenocissus  quinquefolia 

Virginia  creeper 

S 

Paspalum  di lata  turn 

daliisgrass 

R 

Paspalum  urvillei 

vaseygrass 

R 

Passiflora  spp. 

passion  flower 

S 

Pastinaca  sativa 

wild  parsnip 

MS 

Peltranda  virginica 

Virginia  arrowarum 

S 

Prosopis  faracata 

perennial  legume  bush 

S 

Petit ia  domingensis 

capa  petitia 

R 

Philadelphus  coronarius 

sweet  mockorange 

S 

Phleum  pratense 

timothy 

R 

Photinia  arbutifolia 

christmasberry 

S 

Phragmites  comunis 

common  reed 

R 

Physalis  spp. 

groundcherry 

S 

Physalis  heterophylla 

clammy  groundcherry 

S 

Phytolacca  americana 

pokeweed 

S 

Phytolacca  octandra 

eightstamen  pokeweed 

S 

Picea  abies 

Norway  spruce 

S 

Picea  glauca 

white  spruce 

S 

Picea  mariana 

black  spruce 

MS 

Picea  pungens 

blue  spruce 

S 

Pinus  banksiana 

jack  pine 

S 

Pinus  contorta 

lodgepole  pine 

MS 

Pinus  echinata 

shortleaf  pine 

S 

Pinus  elliottii 

slash  pine 

S 

Pinus  nigra 

Austrian  pine 

MS 

Pinus  palustris 

longleaf  pine 

s 

Pinus  ponderosa 

ponderosa  pine 

MS 
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Pinus  serotina 

eastern  white  pine 

S 

Pinus  radiata 

Monterey  pine 

MS 

Pinus  sylvestris 

Scotch  pine 

S 

Pinus  taeda 

loblolly  pine 

s 

Pinus  virginiana 

Virginia  pine 

s 

Piscidia  piscipula 

Florida  fishpoison-tree 

MS 

Pi sonia  aculeata 

devilsclaw  pisonia 

s 

Pithecellobium  spp. 

apes-earring 

s 

Pitecellobium  dulce 

sotacaballo 

MS 

Plantago  lanceolata 

buckhorn  plantain 

s 

Plantago  major 

broadleaf  plantain 

s 

Poa  annua 

annual  bluegrass 

R 

Poa  compressa 

Canada  bluegrass 

R 

Poa  pratensis 

Kentucky  bluegrass 

R 

Polygonum  aviculare 

prostate  knotweed 

S 

Polygonum  coccineum 

swamp  smartweed 

s 

Polygonum  convolvulus 

wild  buckwheat 

s 

Polygonum  cuspidatum 

Japanese  knotweed 

S 

Polygonum  hydropiperoides 

mild  smart  weed 

S 

Polygonum  lapathifolium 

pale  smartweed 

S 

Polygonum  pensylvanicum 

Pennsylvania  smartweed 

s 

Polygonum  persicaria 

ladysthumb 

S 

Polygonum  scabrum 

green  smartweed 

S 

Pontederia  cordata 

pickerelweed 

S 

Populus  alba 

white  poplar 

s 

Populus  balsamifera 

balsam  poplar 

s 

Populus  balsamiferavBr . subcordata 

balm-of-Gilead 

s 

Populus  deltoides 

eastern  cottonwood 

s 

Populus  grandidentata 

bigtooth  aspen 

s 

Populus  tremuloides 

trembling  aspen 

s 

Porlieria  angustifolia 

quayacan 

R 

Portulaca  oleracea 

common  purslane 

s 

Potentilla  anserina 

silverweed  cinquefoil 

MS 

Po  ten  til  la  norvegica 

rough  cinquefoil 

S 

Potentilla  recta 

sulfphur  cinquefoil 

s 

Prosopis  calden 

calden 

R 

Prosopis  chilensis 

cash  aw 

MS 

Prosopis  juli flora-  var.  glan'dulosa 

honey  mesquite 

MS 

Pro  sop  is  juli  flora-  var.juliflora 

mesquite 

S 

Prunus  armeniaca 

apricot 

s 

Prunus  emarginata 

bitter  cherry 

s 

Prunus  pensylvanica 

pin  cherry 

s 

Prunus  persica 

peach 

s 

Prunus  serotina 

black  cherry 

s 

Pseudotsuga  menziesii 

Douglas-fir  (typical) 

MS 

Psidium  guajava 

guava 

s 

Psoralea  spp. 

scurfpea 

s 

Psycho  tri a berteriana 

wild  coffee 

s 

Pteridium  aquilinum  v.  latiusculum 

eastern  bracken  fern 

MS 

Pueraria  lobata 

kudzu 

s 

Pyrus  communis 

common  pear 

s 

Pyrus  malus 

apple 

s 

Quercus  alba 

white  oak 

MS 

Quercus  chapmanii 

Chapman  oak 

MS 

Quercus  douglasii 

blue  oak 

MS 

Quercus  dumosa 

California  scrub  oak 

MS 
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Quercus  gambelii 

Gambel  oaK 

MS 

Quercus  incana 

bluejack  oak 

MS 

Quercus  kelloggii 

California  black  oak 

R 

Quercus  laevis 

turkey  oak 

MS 

Quercus  laurifolia 

Laurel  oak 

MS 

Quercus  macrocarpa 

bur  oak 

S 

Quercus  marilandica 

blackjack  oak 

MS 

Quercus  myrti  folia 

myrtle  oak 

MS 

Quercus  nigra 

water  oak 

MS 

Quecus  phellos 

willow  oak 

S 

Quercus  prinus 

chesnut  oak 

MS 

Quercus  rubra 

northern  red  oak 

MS 

Quercus  s tel lata 

post  oak 

MS 

Quercus  turbinella 

shrub  live  oak 

MS 

Quercus  virginiana 

live  oak 

MS 

Quercus  virginiana  var.maritima 

sand  live  oak 

MS 

Quercus  wislizenii 

interior  live  oak 

MS 

Randia  armata 

crucito 

R 

Ranunculus  re  pens 

creeping  buttercup 

S 

Raphanus  raphanistrum 

wild  radish 

R 

Rhamnus  californica  var.  ursina 

California  buckthorn 

S 

Rhizophora  mangle 

American  mangrove 

MS 

Rhododendron  spp. 

rhododendron 

MS 

Rhus  glabra 

smooth  sumac 

S 

Rhus  laurina 

laurel  sumac 

s 

Rhus  toxicodendron 

poison  oak 

s 

Rhus  typhina 

staghorn  sumac 

s 

Richardia  scabra 

Florida  purslane 

s 

Robinia  pseudoacacia 

black  locust 

s 

Rosa  arkansana 

Arkansas  rose 

s 

Rosa  bracteata 

Macartney  rose 

s 

Rosa  elganteria 

sweetbrier  rose 

s 

Rosa  rubiginosa 

wild  rose 

s 

Rottboellia  exaltata 

Raoul  grass 

s 

Rubus  fructicosus 

European  blackberry 

s 

Rubus  parviflorus 

western  thimbleberry 

s 

Rubus  procerus 

Himalaya  blackberry 

s 

Rubus  spec  tab  ilis 

salmonberry 

s 

Rubus  ulmifolius 

elmleaf  blackberry 

MS 

Rudbeckia  serotina 

blackeyedsusan 

MS 

Rumex  acetosella 

red  sorrel 

S 

Rumex  altissimus 

pale  dock 

s 

Rumex  crispus 

curly  dock 

s 

Rumex  obtusifolius 

broadleaf  dock 

s 

Sabal  minor 

dwarf  palmetto 

MS 

Sabal  palmetto 

cabbage  palmetto 

MS 

Sabal  texana 

Texas  palmetto 

MS 

Salix  interior 

ditchbank  willow 

s 

Salix  nigra 

black  willow 

s 

Salsola  kali  war.  tertuifolia 

Russian  thistle 

s 
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Salvia  re  flex  a 
Sambucus  canadensis 
Sambucus  simpsoni 
Sapindus  spp. 

Saponaria  officinalis 
Saponaria  vaccaria 
Schae  fferia  fru  tescens 
Schinus  terebinthifolius 
Scirpus  acutus 
Sc.irpus  olneyi 
Scoparia  dulcis 
Senecio  jacobaea 
Senecio  pterophorus 
Senecio  vulgaris 
Serenoa  repens 
Sesbania  exaltata 
Setaria  faberii 
Setaria  viridis 
Sida  carpinthifolia 
Sida  hederacea 
Silene  antirrhina 
Silybum  marianum 
Sisymbri  <m  altissimum 
Sisymbrium  officinale 
Smilax  spp. 

Solanum  auriculatum 
Solanum  carolinese 
Solanum  ealaeagnifolium 
Solanum  ficifolium 
Solanum  hirtum 
Solanum  nigrum 
Solanum  nystrix 
Solanum  rostratum 
Solanum  tervum 
Solidago  nemoralis 
Solidago  rigida 
Sonchus  arvensis 
Sonchus  oleraceus 
Sophora  secundiflora 
Spartium  junceum 
Specular ia  perfoliata 
Spergula  arvensis 
Spiraea  tomentosa 
Stachytarpheta  jamaicensis 
Stellaria  media 
Striga  asiatica 
Swainsona  galegifolia 
Symphoricarpos  albus 
Symphoricarpos  occidentalis 
Symphoricarpos  vulgaris 
Syringe  vulgaris 

Tabebuia  heterophylla 
Tabernaemontana  fuchsiaefolia 
Tenacetum  vulgare 


mintweed 

S 

American  elder 

S 

Florida  elder 

S 

soapberry 

S 

bouncingbet 

MS 

cow  cockle 

S 

Florida-boxwood 

MS 

Brazil  peppertree 

S 

hardstem  bulrush 

R 

olney  bulrush 

R 

sweet  broomwort 

S 

tansy  ragwort 

S 

South  African  daisy 

s 

Common  groundsel 

S 

saw  palmetto 

R 

hemp  sesbania 

S 

giant  foxtail 

MS 

green  foxtail 

R 

escobilla 

MS 

alkali  sida 

MS 

sleepy  catchfly 

MS 

milk  thistle 

S 

thumblemustard 

R 

hedge  mustard 

R 

greenbrier 

MS 

violet  nightshade 

S 

horsenettle 

S 

silverleaf  nightshade 

S 

gully  bean 

S 

huztomate 

S 

black  nightshade 

s 

Afghan  thistle 

s 

buffalobur 

s 

terongan 

s 

gray  goldenrod 

s 

rigid  goldenrod 

s 

perennial  sowthistle 

s 

annual  sowthistle 

s 

mescalbean 

s 

Spanish  broom 

MS 

Venus  lookingglass 

R 

corn  spurrey 

s 

hardhack 

s 

Jamaica  falsevalerian 

R 

chickweed 

S 

witchweed 

S 

darling  pea 

S 

snowberry 

MS 

western  snowberry 

MS 

bushbrush 

S 

common  lilac 

s 

trumpettree 

R 

leiteiro 

MS 

tansy 

S 
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Taraxacum  officinale 

Tax  odium  distichum 

Taxodium  distichum  var.  nutans 

Tax  us  cuspidata 

Taxus  media  densaformus 

Thelesperma  simpliecisolium 

Thlaspi  arvense 

Thahctrum  venulosum 

Thuja  occidentalis 

Thuja  orientalis 

Thuja  plicata 

Tilla  americana 

Tilla  heterophyl/a 

Tournefortia  hirsutissima 

Tournefortia  volubilis 

Toxicodendron  divsrsilobum 

Toxicodendron  quercifolium 

Toxicodendron  radicans 

Tragopogon  porrifolius 

Tragopogan  major 

Trapa  n a tans 

Tribulus  terrestris 

Trifolium  pratense 

Trifolium  repens 

Tsuga  canadensis 

Tsuga  heterophylla 

Typha  angusti folia 

Typha  latifolia 


dandelion 
baldcypress 
pondcypress 
Japanese  yew 
densaformus  yew 
Thelesperma 
field  pennycress 
meadow  rue 
northern  white  cedar 
oriental  arbovitae 
western  redcedar 
American  basswood 
white  basswood 
Trinidad  tournefortia 

Pacific  poison-oak 
poison-oak 
poison-  ivy 
common  salsify 
western  salsify 
waterchesnut 
puncturevine 
red  clover 
white  clover 
eastern  hemlock 
western  hemlock 
narrowleaf  cattail 
common  cattail 


Ulex  europaeus 
Ulmus  a lata 
Ulmus  americana 
Ulmus  crassifolia 
Ulmus  parvifolia 
Ulmus  pumila 
Ulmus  rubra 
Urechites  lutea 
Urtica  dioica 


gorse 

winged  elm 
American  elm 
cedar  elm 
Chinese  elm 
Siberian  elm 
slippery  elm 
hammock  vipertail 
stinging  nettle 


Vaccinium  angustifolium 
Vaccinium  ova  turn 
Verbascum  thapsus 
Verbena  rigida 
Verbena  ten  era 
Vernonia  a/tissima 
Vernonia  baldwini 
Veronica  officinalis 
Vicia  angustifolia 
Vicia  caroliniana  - 
Vicia  faba 
Viola  arvensis 
Vincetoxicum  gonocarpos 
Vitex  agnuscastus 
Vitis  spp. 


lowbush  blueberry 
box  blueberry 
common  mullein 
veined  verbena 
maynes  pest 
tall  ironweed 
western  ironweed 
common  speedwell 
narrowleaf  vetch 
Carolina  vetch 
broadbean 
field  violet 
anglepod  milkvine 
lilac  chastetree 
grape 


Waltheria  americana 

Florida  waltheria 

S 

Wedelia  glauca 

wedelia  thistle 

MS 

Wyethia  amplexicaulis 

mulesears 

MS 

Xanthium  orientale 

Oriental  cocklebur 

S 

Xanthium  pennsylvanicum 

common  cocklebur 

s 

Xanthium  pungens 

noogoora  burr 

s 

Xanthocephatum  sarothrae 

perennial  broomweed 

s 

Xilopia  fruutescens 

malagueto 

MS 

Xylococcus  bicolor 

mission  manzanita 

s 

Yucca  fUamentosa 

Adamsneedle  yucca 

R 

Yucca  glauca 

small  soapweed 

R 

Zanthoxylum  fagara 

colima 

s 

Zanthoxylum  flavum 

yellow  heart 

MS 

Zigadenus  venenosus 

meadow  deathcamas 

MS 

Zizyphus  mauritiana 

India  jujube 

R 
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PLANTS  OF  WYOMING  PROPOSED  FOR  ENDANGERED  STATUS 


APPENDIX  13 


Plants  of  Wyoming  Proposed  for  Endangered  Status 
These  plant  species  are  listed  in  the  United  States  proposed  list 
of  Endangered  and  Threatened  Species  - Plants  (Federal  Register  Vol  41, 
No.  117  - June  16,  1976,  Pages  24524-24572): 


Asteraceae 
Brass i caceae 
Brass  i caceae 
Brass i caceae 
Fabaceae 
Onograceae 


Antennar  ? a arcuata 
Arab? s f ruct i cosa 
Lesquerel 1 a f remont i i 
Lesquerel 1 a macrocarpa 
Astraga 1 us  pro imanthus 
Gaura  neomex i cana  va r , 
col oradens i s 


Pussy toes 
(Fruit)  rockcress 
Fremont's  bladderpod 
(Largefruit)  bladderpod 
M i 1 kvetch 

(Colorado  Butterf lyweed) 
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ENDANGERED  AND  THREATENED  FT ORA  OF  WYOMING 


Antennaria  arcuata  Cronquist  Arching  Pussy-toes 

Asteraceae  Sunflower  Family 

Status:  Proposed  Endangered  - Federal  Register  41:24529,  June  16,  1976 

/ 

Description:  Perrennial  to  4 dm  high,  white-woolly,  with  conspicuous 

arching  stolons1,  basal  leaves,  few,  oblanceolate;  stem  leaves  linear  to 
oblanceolate,  1-6  cm  long,  gradually  reduced  upward;  heads  many,  crowded 
at  tip  of  stem;  pistillate  involucre  4-6  mm  long,  tomentose  below,  the 
bracts  whitish  above;  staminate  plants  unknown. 

Habitat:  Meadows 

Location:  Fremont  Co.,  Wyoming;  Blaine  Co.,  Idaho;  Elko  Co.,  Nevada 

Collections:  8/06/1905  - Atlantic  City  near  the  Sweetwater  River; 

6,500  ft. 

8/1977  - T.  28N . , R.  99W. , Sec.  5,  SELSE**,  7,345  ft. 

T.  28N. , R.  99W. , Sec.  4,  SWliSWTi 

Distinguishing  Features:  Arching  stolons  present,  basal  leaves  few. 

Found  on  edge  of  sedge  tufts. 

References:  Cronquist,  A.,  1950.  Leaf! . West.  Bot.  6:41-43. 

Hitchcock,  C.  L.,  et  al . , 1955.  Vascular  plants  of  the 
Pacific  Northwest.  Part  5.  Univ.  Washington  Press, 
Seattle,  P.  32. 
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ENDANGERED  AND  THREATENED  FLORA  OF  WYOMING 


Arabis  fructicosa  A.  Nelson  Yellowstone  Rockcress 

Brassicaceae  Mustard  Family 

Status:  Proposed  Endangered  - Federal  Register  41:24534,  June  1G,  1976 

Description:  Perennial;  stems  many  from  a branching  base,  to  8 dm.  high, 

usually  glabrous  and  glaucous;  basal  leaf  blades  oblanceolate  or  spatulate, 
1-3  cm.  long,  3-9  mm.  wide,  dentate  or  rarely  entire,  sparsely  pubescent 
with  minute  dendritic  hairs;  stem  leaves  ovate  to  oblong,  sessile, 
auriculate,  glaucous,  the  lower  sparsely  pubescent  and  dentate,  the  upper 
entire  and  glabrous;  sepals  2-3  mm.  long;  petals  white  to  purplish,  5-7 
mm.  long;  pedicels  spreading-ascending,  glabrous;  fruits  glabrous,  mostly 
spreading,  nerveless  or  nerved  near  base,  4-6  cm.  long,  1.5-2  mm.  wide; 
seeds  narrowly  winged,  uniseriate. 

Habitat:  Dry  roadsides 

Location:  Yellowstone  National  Park,  Undine  Falls 

Collections:  7/06/1899  - Yellowstone  National  Park,  Undine  Falls 

Distinguishing  Features:  Mature  fruiting  pedicels  spreading-ascending; 

basal  leaves  ascending,  not  forming  a flat  rosette;  seeds  narrowly  winged; 
fruit  1.5-2  mm.  wide;  seeds  in  1 row  in  each  locule;  plants  mostly  3 dm. 
or  more  high,  below  subalpine;  fruits  nerved  at  very  base  or  nerveless 

References:  Nelson,  A.  1900.  Bot.  Gaz.  30:190-191. 

Rollins,  R.  C.  1941.  Rhodora  43:379-380. 
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ENDANGERED  AND  THREATENED  FLORA  OF  WYOMING 


Astragalus  proimanthus  Barneby  Precocious  Milkvetch 

Fabaceae  Pea  Family 

Status:  Proposed  Endangered  - Federal  Register  41:24544,  June  16,  1976 

Description:  Plants  forming  dense  mats  to  4 cm  high,  from  a branched 

caudex  and  taproot;  stipules  hyaline,  glabrous  or  nearly  so  dorsal ly; 
leaves  all  basal,  1-3.5  cm  long,  with  mostly  3 leaflets,  these  obovate 
to  el  1 iptic-oblanceol ate , 3-9  mm  long,  sil very-hi rsui te  on  both  sides; 
flowers  sessile  or  nearly  so  in  axillary  pairs;  calyx  8-10.5  mm  long, 
densely  white-hirsute,  the  tube  6-6.5  rm  long,  the  teeth  2. 4-4. 2 mm 
long;  petals  white  to  yellowish;  banner  narrowly  fiddle-shaped,  12-17 
mm  long;  wings  11-16  mm  long;  keel  9.5-13  inn  long;  pod  sessile,  7-10 
mm  long,  2.5-3  mm  wide,  somewhat  laterally  compressed,  valves  densely 
hirsutul  ous 

Habitat:  Clay  or  shale  slopes  and  ridges 

Location:  Sweetwater  Co.,  Wyoming  . 

Collections:  6/13/1946  - 6 mi  N of  McKinnon 

6/12/1961  - 3 mi  N of  McKinnon,  7,100  ft 
5/31/1976  - 3 mi  NW  of  McKinnon,  7,000  ft 
6/02/1977  - T.  13N. , R.  111W.,  SE*i,  Sec.  33 

Distinguishing  Features:  Most  leaves  with  3 leaflets;  calyx  tube 

6-6.5  mm  long;  banner  fiddle-shaped;  petals  glabrous  on  back 

Reference:  Barneby,  R.  C.,  1964.  Mem.  N.T . Bot.  Gard.  13:1152-1154. 
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ENDANGERED  AND  THREATENED  FLORA  OF  WYOMING 


Arabis  fructicosa  A.  Nelson  Yellowstone  Rockcress 

Brassicaceae  Mustard  Family 

Status:  Proposed  Endangered  - Federal  Register  41:24534,  June  16,  1976 

Description:  Perennial;  stems  many  from  a branching  base,  to  8 dm.  high, 

usually  glabrous  and  glaucous;  basal  leaf  blades  oblanceolate  or  spatulate, 
1-3  cm.  long,  3-9  mm.  wide,  dentate  or  rarely  entire,  sparsely  pubescent 
with  minute  dendritic  hairs;  stem  leaves  ovate  to  oblong,  sessile, 
auriculate,  glaucous,  the  lower  sparsely  pubescent  and  dentate,  the  upper 
entire  and  glabrous;  sepals  2-3  mm.  long;  petals  white  to  purplish,  5-7 
mm.  long;  pedicels  spreading-ascending,  glabrous;  fruits  glabrous,  mostly 
spreading,  nerveless  or  nerved  near  base,  4-6  cm.  long,  1.5-2  mm.  wide; 
seeds  narrowly  winged,  uniseriate. 

Habitat:  Dry  roadsides 

Location:  Yellowstone  National  Park,  Undine  Falls 

Collections:  7/06/1899  - Yellowstone  National  Park,  Undine  Falls 

Distinguishing  Features:  Mature  fruiting  pedicels  spreading-ascending; 

basal  leaves  ascending,  not  forming  a flat  rosette;  seeds  narrowly  winged; 
fruit  1.5-2  mm.  wide;  seeds  in  1 row  in  each  locule;  plants  mostly  3 dm. 
or  more  high,  below  subalpine;  fruits  nerved  at  very  base  or  nerveless 

References:  Nelson,  A.  1900.  Bot.  Gaz.  30:190-191. 

Rollins,  R.  C.  1941.  Rhodora  43:379-380. 
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ENDANGERED  AND  THREATENED  FLORA  OF  WYOMING 


Astragalus  proimanthus  Barneby  Precocious  Milkvetch 

Fabaceae  Pea  Family 

Status:  Proposed  Endangered  - Federal  Register  41:24544,  June  16,  1976 

Description:  Plant*"  forming  dense  mats  to  4 cm  high,  from  a branched 

caudex  and  taproot;  stipules  hyaline,  glabrous  or  nearly  so  dorsal ly; 
leaves  all  basal,  1-3.5  cm  long,  with  mostly  3 leaflets,  these  obovate 
to  ell  iptic-oblanceolate,  3-9  rmn  long,  sil  very-hirsuite  on  both  sides; 
flowers  sessile  or  nearly  so  in  axillary  pairs;  calyx  8-10.5  mm  long, 
densely  white-hirsute,  the  tube  6-6.5  mm  long,  the  teeth  2. 4-4. 2 mm 
long;  petals  white  to  yellowish;  banner  narrowly  fiddle-shaped,  12-17 
mm  long;  wings  11-16  inn  long;  keel  9.5-13  inn  long;  pod  sessile,  7-10 
mm  long,  2.5-3  mm  wide,  somewhat  laterally  compressed,  valves  densely 
hirsutulous 

Habitat:  Clay  or  shale  slopes  and  ridges 

Location:  Sweetwater  Co.,  Wyoming  . 

Collections:  6/13/1946  - 6 mi  N of  McKinnon 

6/12/1961  - 3 mi  N of  McKinnon,  7,100  ft 
5/31/1976  - 3 mi  NW  of  McKinnon,  7,000  ft 
6/02/1977  - T.  13N.  , R.  111W.  , SE*s,  Sec.  33 

Distinguishing  Features:  Most  leaves  with  3 leaflets;  calyx  tube 

6-6.5  mm  long;  banner  fiddle-shaped;  petals  glabrous  on  back 

Reference:  Barneby,  R.  C.,  1964.  Mem.  N.T . Bot.  Gard.  13:1152-1154. 
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Gaura  neomexicana  ssp.  coloradensis  (Rydb.)  Raven  & Gregory 

Colorado  Butterfly-weed 

Onagraceae  Evening  Primrose  Family 

Status:  Proposed  Endangered  - Federal  Register  41:  24556,  June  16,  1976 

Description:  Biennial  with  several  stems  to  12  dm  high;  leaf  blades 
lanceolate  to  oblanceolate , 2-15  cm  long,  0.3-3  cm  wide,  entire  to 
repand-denticulate;  free  hypanthium  5-10  mn  long;  sepals  7-13  mm  long; 
petals  reddish  or  pinkish  to  white,  5-14  mm  long;  style  19-25  mm  long; 
fruit  6-8.5  mm  long. 

Habitat:  Meadows 

Location:  Laramie  Co.,  Wyoming;  Weld  and  Larimer  Cos.,  Colorado 

Collections:  1899  - Pine  Bluffs 

8/13/1977  - T.  13N. , R.  68W.  , Sec.  26,  NEL>,  6500  ft 

Distinguishing  Features:  Plants  biennial;  some  leaves  usually  over  4 cm 

long;  petals  over  3 mm  long 

References:  Rydberg,  P.  A.,  1904.  Bull.  Torrey  Bot.  Club  31:572. 

Munz , P.  A.,  1938.  Bull.  Torry  Bot.  Club  65:113-114. 

Raven,  P.  H.,  D.  P.  Gregory,  1972.  Mem.  Torrey  Bot. 

Club  23(1 ) : 1-96. 
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Lesquerella  fremontii  Rollins  & Shaw  Fremont's  Bladderpod 

Brassicaceae  Mustard  Family 


Status:  Proposed  Endangered  - Federal  Register  41:24535,  June  16,  1976 


Description:  Perennial  with  prostrate  or  decumbent  stems  to  15  ern- long; 

basal  leaf  blades  elliptic  to  rhombic,  0.5-4  cm  long,  2-6  mm  wide;  stem 
leaves  obovate  to  elliptic;  sepals  3-5  mm  long;  petals  5-3  mm  long, 
yellow;  pedicels  recurved,  fruits  subglobose  to  ellipsoid,  slightly  flat- 
tened contrary  to  partition,  5-8  mm  long,  valves  pubescent  inside  and 
outside;  styles  1.5-2  mm  long;  ovules  4-6  per  locule. 


Habitat:  Rocky  limestone  ridges  and  slopes 

Location:  Fremont  Co.,  Wyoming 

Collections:  6/30/1947  - 5 rni  E of  Atlantic  City,  8,200  ft 

6/11/19 77  - T.  30N . , R.  98W.  , Sec.  31;  7,600  ft 

Distinguishing  Features:  Pedicels  in  fruit  uniformly  recurved;  fruits 

slightly  flattened  at  most,  not  keeled  on  f'l attend  sides;  styles 
1.5-2  mm  long;  valves  pubescent  inside  and  outside,  sparsely  so  inside 

Reference:  Rollins,  R.  C.  & E.  A.  Shaw.  1973.  The  genus  Lesquerella 

(Cruciferae)  in  North  America.  Harvard  Univ.  Press. 
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Lesquerena  macrocarpa  A.  Nelson  Large-fruit  Bladderpod 

Bra^slcaceae  Mustard  Family 

Status:  Proposed  Endangered  - Federal  Register  41 :245 , June  16,  1976 

Description:  Perennial  with  decumbent  stems  to  20  cm  long;  basal  leaf 

blades  ovate  or  obovate  to  orbicular  cr  obi anceo'l ate , 0.5-3  cm  long,  3- 
20  mm  wide;  stem  leaves  not  reduced;  sepals  3-5  min  long;  petals  yellow, 
4-7  mm  long;  pedicels  recurved  in  fruit;  fruits  globose,  about  8 mm  or 
more  long,  valves  pubescent  on  outside,  glabrous'on  inside;  styles  1.5- 
3 mm  long;  ovules  2-4  per  locule. 

Habitat:  Naked  clay  flats  and  ridges 

Location:  Sweetwater  Co.,  Wyoming 

Collections:  6/10/1900  - Bush  Ranch,  N edge  of  Steamboat  V.tn. 

6/21/1901  - 45  mi  N of  Point  of  Rocks 

6/02/1977  - T.  24N . , R.  102W.  , SEs,  Sec  35;  7,760  ft 

- T.  24N.,  R.  1001/.,  Secs;  19  ana  20 

- T.  24N . , R.  101 W . , Sec.  17 

- T.  24  N. , R.  102 W. , Sec.  12 

- T.  27N . , R.  100W.,  Sec.  28  SEU££4 

Sec.  27  SW'itn’s 

Distinguishing  Features:  Fruits  inflated,  pedicels  uniformly  recurved; 

basal  leaf  blades  c»ate  or  obovate  to  orbicular;  valves  of  fruit  sparsely 
pubescent  on  outsioe,  glabrous  on  inside 

References:  Nelson,  A.,  1902.  Bot.  Gaz.  34:366-367. 

Payson,  E.  B.,  1920.  Ann.  Mo.  Bot.-  Card.  8:131. 

Rollins,  R.  C.  & E.  A.  Shaw,  1973.  The  genus  Lesquerella 
(Cruel  ferae)  in  North  America.  Harvard  ‘Jniv.  Press. 


Al  3-7 


# E • Endangered,  T =■  Threatened. 

* Baaed  on  both  known  and  potential  distribution  of  the  taxa;  BIA  - bureau  of 
Indian  Affairs,  BLM  3 Bureau  of  Land  Management,  BR  ^ bureau  of  Reclamation 

FS  - Forest  Service,  FWS  - Fish  & Wildlife  Service,  P - Private  PS  - Pa.k 

Service. 

**  Removed  from  list  according  to  Smithsonian  Institution. 

***  Error,  not  presently  known  from  Wyoming. 
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CONCENTRATION  CONVERSION  CHART 


Appendix  1A 

Concentration  Conversion  Chart 


Acute  and  chronic  oral  toxicity  tests  of  pesticides  are  generally 
performed  using  one  of  the  following  methods.  For  testing  the  toxicity 
of  pesticides  on  aquatic  organisms,  the  pesticide  is  mixed  with  water  to 
make  a liquid  concentration  in  mg/1  or  ug/1.  For  testing  terrestrial 
forms  of  life  the  pesticide  is  mixed  in  solid  form  in  the  feed  or  is  fed 
by  capsule  to  the  test  organism.  The  concentrations  are  expressed  as 
mg/kg  or  ug/kg. 

The  following  conversion  chart  will  provide  a better  understanding 
of  the  concentrations  reported  by  the  researchers  referred  to  in  this 
environmental  assessment  record. 


1 kilogram  (kg)  = 1000  grams  (g) 

1 gram  = 1000  milligrams  (mg) 

1 milligram  = 1000  micrograms  (ug) 
Therefore : 

1 mg/kg  = 1 part  per  million  (ppm) 
1 ug/kg  = 1 part  per  billion  (ppb) 


Additional  Conversions: 

1 percent  (%)  = 10,000  ppm 
0.1%  = 1000  ppm  = 1000  mg/ 
0.01%  = 100  ppm  = ICO  mg/1 
0.001%  = 10  ppm  = 10  mg/a 
0.0001%  = 1 ppm  = 1 mg/1 


1 liter  (1)  of  water  -weighs  1 kg 
1 1 i ter  = 1000  g 
Therefore : 

1 mg/1  = 1 ppm 
1 ug/1  = 1 ppb 


English-Metric  Conversions 
1 kg  = 2 .2  lbs. 

1 lb  = A5A  g 
1 1 = 0.26A  gal . 


N 


» 


